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PREFATORY REMARKS. 

Tl..te field work for this report on the clays and structural materials 
of St. Louis was completed during the past summer. The preparation 
and publication of the results have, however, been delayed through suc­
cessive interruptions caused by sickness and by the demands of a field 
season. 

Special attention, it will be noticed, has been given to the statistics 
of the produetion, and truly surprising results have been reached. 
Within the area discussed the value of the respective products during 
the year 1889 is as follows : -

Structural brick .................•.............................. $2,288,795 00 
Fire clays, sewer pipes and pottery ............................. 11722,685 00 
Stone.......................................................... 665,761 00 
Lime . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 103,000 00 
Sand and gravel.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 76,229 00 

Total ........................•.•.......•................... $4,85614, 0 00 

The principal object in obtaining these statistics was to demonstrate 
the magnitude of the industries dependent upon the natural products, 
which are Mr. Ladd's special subjects of work. The importance of the 
State of Missouri as a clay producer is recognized in a general way, yet 
there are no figures available by which that importance can be meas-
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ured, nor is any adequate provision made by State or National govern­
ment for the gathering of such figures. Nearly five millions of dollars 
seems a large sum to represent the production of St. Louis city and 
county alone; but this is undoubtedly far in excess of the value of the 
product from any other equal area in the State. St. Louis is not only 
the largest center of population, but it has also an exceptional supply 
of the raw materials, and is hence a large manufacturing center. Yet, 
though no one other place, and probably no three other places in the 
State combined, yield so great a product as does St. Louis, there is lit­
tle doubt but that the product of these materials in the whole State is 
worth several times five millions. 

Similarly with regard to the qualities of Missouri's clays. They 
have a bigb reputation and the refractory clays have been marketed in 
many States. But this reputation has been acquired through the use 
of clays handled by two or three firms which draw their supply from a 
very limited number of localities. Concerning the clay deposits of the 
State as a whole, and the qualities of the materials, little or nothing is 
known. Hence, among the considerations leading to an investigation 
of the St. Louis clays, an irr,portant one was the fact that a determina­
tion of the composition and an experimental test of the properties of 
some of these familiar clays would furnish an excellent local standard 
by which to measure the properties of clays occurring elsewhere in the 
State which are only partially or not at all developed. Such analyses 
and tests of these as well as of other clays of the State are now being 
carried on, but the results are reserved for the final report on the clays 
of the State, in which will be made a full exposition of the results. 

ARTHUR WINSLOW, 

State geologist. 
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INTRODUCTION. 

This paper is a partial result of work done by the author dur­
ing the past spring and summer in St. Louis and vicinity, in 
pursuance of the i1ivestigation of the clays and building stones 
of Missouri. 

The materials discussed are of much importance to a great 
city, where, if they exist, they are sure to be extensively devel­
oped. With most of the ordinary structural materials needed 
by a city, St. Louis is, happily, well provided, and in the follow­
ing pages the writer attempts to convey a fair impression of the 
nature and extent of the industries in the city and county which 
proJuce these materials; and also of the nature and extent of 
their sources of supply. 

ObJect.s ot maps. The sketch maps used have two purposes. One of t.hese is to 
show in a rough way the distribution of the different geological 
formations, to which, in the text, the different kinds or grades 
of structural materials are referred. The other purpose is to 
show the location of a.11 quarries, clay mines, hrick and other 
works. 

Two conventional sections are printed to show the reader at a 
glance the probable thickness, and the relative positions of the 
different geological formations. 

A great part of the credit for whatever of value this paper 
Asststance. may have is due to those who have lent their assistance to the 

author. Especially is he indebted to .Mr. Elston H. Lonsdale 
for efficient aid in the field; to Mr. Amos E. Woodward for the 
analysis of many samples of limestone and clay, and to .Mr. Leo 
Gluck for the drawing of maps and sections. A personal debt 
is also due Mr. J. D. Robertson and Prof. H. A. Wheeler for 
either valuable suggestions or ai<l in the field. 

The report of Mr. B. F. Shumard on the Geology of St. Louis 
county, in 1855, has been an invaluable aid. The map showing 
the distribution of formations is ma-inly from Mr. Shumard's 
map, modified so much as the hurried observations of the author 
would warrant. 
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A LIST OF CLAY \-VORKS AND STONE QUARRIES IN 
b'I'. LOUIS ClTY. 

The locations of these quarries and works on the City Map are indicated by 
their respective coordinates. 

SEWER PrP.&, Fm:& CLAY AND TERRA COTTA ,voRKS. 

PROPJU:&TOR. COl!llDINA'J'ES. PROPRIETOR. COoRDTNATES. 

Blackmer & Post .......... E, 16 & J, 12 
Chrif•ty Fire Clay Co . . . . . G, 18 
Coffin, Thos. & Co ........ L, 6 & C, 15 
Evens & Howard.... . . . . . . E, 14 
Jones, David.............. D, 13 
Laclede Fire Brick Mfg. Co. D, 14 
Mitchell Clay Mfg. Co.... . E. 14 

Mo. Fire Brick & Clay Co.. D, 14 
Mo. Terni Cotta Lumber Co D, 14 
Parker & Russell M. & M. Co G, 17 
Towle & Thorpe........... C, 16 
Winkle Terra Cotta Co.... D, 14 
Wrisberg Minin~ Co....... E, 13 

POTT1sRIE$. 

PROPRIETOR. COoRDINAT:&S. PROPRIETOR. CooRDl~ATES. 

Gnauk,Lonis.............. G,18 
Muttig, Jno.... . . .. . . . . . . . J, 12 
Schwankopf, Chas........ I, 16 

St>eber, August...... L 17 
Uhlemeyer, Au~ust........ I, 17 
Wa!lh Stree_t _Pot_t_er_y_ ....... ____!S JO 

8TRUCTIJIL\I, 13RtCK Wot:Ks. 

PROPRIETOR. COORDINATES. 

Ballmann, Aug............ L, 10 
Bllrgslcker & Bro . . . . . . . . K, 7 
Branahl, Cha~............. E, 7 
Buckwinkle, Frank........ J, 6 
College Hill Press .Brick 

Works ................. . 
Compton Av. Brick Works. 
Eureka Press Brick Co .... . 
Excelsior Brick Co ........ . 
Grote & Hllkerbauroe ..... . 
Hurman, Frank ........... . 
Hydraulic Press Brick Co., 

J, 5 
J, 12 
L, 7 
K, 9 
K 7 
E: 8 

I, 13; H,18; F,16; D, 14; F, 14; H, 12 
Ittner, Anthony .. : . . . . . . . . J, 15 
Kuehn, August............ J, 5 
Kulage & l\ienke........... ,J. 5 
Kuntz, Chas. . . . . . . . . . . . . . L, 17 
Kuntz, Fritz............... I, 17 

PHOPlUll:'rOR. OOoRDlNATES. 

Lyon Press Brick Co....... K, 17 
Missouri Press Brick Co... K, 18 
Nieman, Aug. H.... . . . . . . . J, 17 
Oehler, Paul.... . . . . . . . . . . . K, 17 
Pahl, Henry.... . . . . . . . .. . . F, 17 
Repping, J. H. &,Son...... J, 16 
Scales, Thos. H . . . . . . . . . . . IC, 8 
Schlingman, E....... . . . . . . L, 7 
Schlingman, Henry..... . . L, 7 
Schweer & .Maes........... J, 19 
Smith, T. S................ IC, 6 
Sprengemann, Edward..... I, 20 
Steinkamper, F. W ........ J,9 &F, 7 
Stuckenberg, ,Jno.... . . . . . . J, 17 
Tower Grove Brick Works. B, 17 
Union Press Brick Co...... F, 7 
Walkenhorst, l!'. W........ F, 12 
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STONE QUARRIES. 

PROPRIB'J'OR, COORDINATES. 

Albernacius, Frank........ L, 17 
Allen,E................... J, 19 
Baldwin, Henry..... . ... . . I, 20 
Bambrick-Bates . . . . . . . . . . . N, 9 (2) 
Barnett, Wm. H........... J, 12 
Brocksmith, H........ . . .. C, 14 
Byrnes, Thos.............. J, 10 
C:1.vanaugb, T. E . ... . . . . •. J , 10 
Devereux & Sons.......... G, 7 
Engleman, A. 0.. . . . . . . . . . ;\'l, 15 
Eyerman, G. (Estate) ..... I, 20 & I, 13 
Friedcricbs, J.... .. .. .. .. . I, 20 
Frain-Bambrick & Co.I, 13; H, 12; C, 14 
Grund, Louis.............. K, 19 
Heman Bros.... . . . . . . . . . . . C, 10 
Hogan, E. w.... ...... .... K, 6 
Hogan, M. . . . . . . . . . . . . . . . . L, 7 
Hogan & Moran . . . . . . . . . . . J, 9 
Kempf, Conrad .. .. ...... ·.. I, 20 

PRornrn-roR. CooRDJNAn:s. 
Kern, Adam . ........... .. . L, 17 
Kinealy & Sons... .. ....... K, 7 
Knaus & Willts.... .. .. . .. . J, 19 
Krug & Zesch . . . . . . . . . . . . . I, 20 
Lohrum, Jno. C........... L, 17 
Lorentz, Martin . .. . . . . . . . . L, 17 
Mohnn, Patrick. . . . . . . . . . . l, 13 
O'Meara, J. B .. .. F, 17; F, 12; K, 9 
Perkinson, J.E. & Bro ..... J, 7 & K, G 
Pickel, Conrad . . . . . . .. . . . . I, 13 
Pieper, Christian . .... . . . . . I, 13 
Prendergast, G. E......... D, 7 
Reclemeyer . . . . . . . . . . . . . . . . L 7 
Stiefel & Ruckel't, ........ G, 6 & M, 15 
"St. Louis Stone l\fa~ons" I, 13 
Watson Construction Co... H, 13 
'Wieman, William.. .. . . . . G, 6 
"Work House" .. . . . .. .. . K, 19 
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A LIST OF THE STONE QUARRIES AND CLAY AND 
LIME WORKS IN ST. LOUIS COUNTY. 

The locations of these quarries and works on the County Map are indicated 
by the numbers in the columns. 

STONE QUARRIES. MAP 
PROPRIETOR, Nui,rn1m. 

Andrew,-- ..... ... ·.··.............................................. 68 
Boem, Fritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 60 
Bessen & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Crystal Spring Quarry and Lime Co...... .. .. .. . . .. . .. .. . .. .. .. .. .. .. .. 47 
Doering, J. H.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Dore & Wallace....................................................... 67 
Eureka Quarry Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

Exner, John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

Fabrick, P. & Marshall... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Glendale Quarry Co.. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
Jefferson Barracks,.................................... . . . . . . . . . . . . . . 63 
Lauritzen, Jas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
.Madden, Thos . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
Munsen, --........................................................ , 52 
Pope, Andrew ....................................... ,................. 69 
Schwenn, John ........... : .......................... ,................. 66 
Seifert, Henry ....................................... :. .. . . .. . . .. . . . . 60 
Shore's Quarry Co ................................... , . , .......... , . . 54 

Steffen, John C.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Theby, Michael.................. . . . . . . . . . . . . . . . .. .. .. .. .. . . . . . . . . .. . 48 
Wat~on Construction Co.............................. . .. . . . . .. . .. . . . 65 
Zeiss, Henry & Mrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

CLAY WORKS. 
PROPRIETOR. 

MAP 
Nu:mmn. 

Jameson, William...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 

LIME WORKS. 
PROPRIETOR. 

MAP 
NUMBER. 

Dorenheim, Herbert.. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Glencoe Lime & Cement Co .......................................... 70 to 72 
Goetz, Chas. W ...........................................• , •••.... 73 and 75 
Thorn & Hunkins..................................................... 74 
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GENERAL GEOLOGY. 

St. Louis city and county are bounded on the north by the Boundaries ot the 
area. 

Missouri river, on the east by the Mississippi river, on the south 
by the Meramec river and a part of Jefferson county, and on the 
west hy Franklin county. 

The geology of this area was described in a general way by B. 
F. 8humard, during the Swallow survey, in 1854. No detailed 
study has followed his work, and, in the abseuce of such a 
study, the writer has adopted, for the purpose of reference in 
l · 1\ ,r Sh d' 1 t · t· f h . w· h netenntuatton ot t 11s paper, u'J.r. umar s le ennma tons o or1zons. 1t horizons. 

reference to the distribution and extent of some of the formations, 
modifications have, however, been made. 

A section of most of the local formations was constructed by 
Professor G. C. Broadhead, in 1875, from the borings and ac­
companying records of the St. Louis Insctne Asylum well, which 
was sunk to a depth of nearly four thousand feet. This section The seettou. 

does not include the Middle Coal Measures nor the Ferruginous 
Sandstone of the Chester Group. It includes, however, many 
of the older rocks which do not reach the surface in either the 
city or county. 

The formations are all of sedimentary origin. They represent 
a wide range of time and a considerable variety of conditions of 
deposition. They have nearly all been somewhat disturbed from 
their original positions. 

On the accompanying map their distribution is provi&ionally 
shown. The Quarternary deposits., which are not outlined as a 
whole, cover nearly the entire nrea. 
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GENERAL GEOLOGICAL SECTION OF THE FORMATIONS IN ST. LOUIS CITY AND COUNTY. 

Chou lecru., 

dre,il,,,, 

Some of these figures are estimated, others are taken from the i·ecord of the Insane 
.Asylum well. 

This general section is compiled from Shumard's and Broad­
head's publications, and the author's observations. It includes 
only such formations as reach the surface within the described 
area. By reference to this section it will be seen that three 
grand divisions of time have been recognized here, viz., the 
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Quarternary, Carboniferous and 8ilndan. Between and within 
these divisions great thicknesses of formations belonging to the 
general section of the State are without representation. There 
is a clear ~ap in the section, from the Quarternary deposits to The gap 1n the 

~ sectfon. 
the :Middle Coal Measures, a second from the Chouteau to the 
Trenton Limestone, and a third from the Trenton ,to the first 
Magnesian Limestone. 

T he distur bances which are referred to above are manifested 
in the formations below the Coal Measures by a distinct dip in a 
northeasterly direction, gentle undulations, rather sharp anti- msturbaucea. 

clinal and synclinal folds, and occasional faults. The Coal 
Measures have been slightly flexed. The Quarternary deposits 
are undisturbed, save by erosive influences. 
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GENERAL CROSS SECTION TRROOOH ST. Loots COUNTY, MODIFIED FROM SHUMA.RD'S. 
Lool..-ing ru>rt/1. 

T he <liagramatic cross section, above, shows approximately the 
relative positions of the various formations. It rum; from the 
northern part of St. Louis, 10 a direction a little south of west, 
to a point near Pacific. 

Topographic sheets of most of Lhe area discussed In this paper have been 
already completed by the United States Geological Survey, and they will form 
the basis for detailed geological work in the future. Of much importance here 
are the questions of distribution, of relative position, and of the characteristics 
of the materials. The great industries which have arisen to handle these ma­
terials owe their origin largely to some accident of discovery, and they have 
grown In spite of the burden of much costly experiment. They have lacked 
always a local standard to which to refer their products, a working knowledge 
of the extent of their deposits and of their persistence in character. 

., 
"Ei .s .. 
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THE CLAY INDUSTRY. 

GENERAL REMARKS. 

Geologically speaking, St. Louis has three local sources of 
clay. These are the Coal Measures, the Quarternary deposits, 
and the residuary product of decomposing limestones. 

THE COAL MEASURE CLAYS. 

The Coal Measures* which have an areiL approximating two 
hundred square miles in St. Louis county, and city, carry practi­
cally au inexhaustible supply of potter's, sewer pipe, and fire 

Distribution. clays, of which the best of the latter have been long famous for 
their high refractory qualities. The mining and manufacturing 
of these clays· has been ettrried on fot· many years, and to a large 
extent, in the immediate neighborhood of St. Louis, but so far 
as the writer know:;, there has been no worthy attempt to even 
prospect for them in the p;t·eat stretch of Coal Measure formation 
in the northwestern part of the county. 

Tile Clays: -The clay which is used largely for the produc­
tion of sower pipes, though low down in the C0al Me:1sure series, 
is one of the uppermost layers in that portion of tbe formation 
which occurs along the western border of St. Louis. This tile 

0 d I
• . • clay bed overlies the fire clay bed described below and is 

on .ions o, 
occurrence and se1)·Hat ed from it by shale and sandstone six to twenty or 
character of ' ' 
the clay. more feet thick. It is usually covered with several feet of 

L ouss clays, and is occasionally capped with beds of decaying 
limestone, which were not alto~ether denuded from above it be­
fore the Loess clays were deposited. It ranges in thickness from 
rtbout eight to twelve 01· more feet. Its color varies, but is usu­
ally mottled red and brown, with bluish and greenish streaks. 
It is fissile, is quite free from grit, and hae a soapy feel to the 
fingers. It is sometimes hard and sha.ly, but is usually soft 
when mined; growing hard on drying, after being exposed to 

* Sec sections on pages 21, 22, 23 and 25. 
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the air. Crystals and thin coatings of gypsum, and nodules of 
limonito are scattered through the bed. The clay when used for 
sewer pipes is mixed in varying proportions with fire and other 
clays. Wherever produced at present it is dug in open pits. 

Ffre Clays: -The fire clays occur in beds ranging from a few 
inches to seven or more feet in thickness. They are occasion-
ally so near the surface as to be mined by drifts, but usually Conditions or oc­
they have to be sought by shafts. The deepest of these in St. cnrrcnce. 

Louis (that of Parker & Russell), is one hundred and twenty 
feet from the surface of the grounu to the bottom of the clay 
bed. 

These clays, even in the same be<l, vary largely in character 
and composition. They !U'e usually grayish in color, and are 
very hard when mined, but after exposure to the weather for a Character of the 

variable time the clay softens or slacks aud falls into a loose clay. 
mass of finely divided particle::;. Iron, an objectionable 
material in a fire clay, occurs largely in small pyrites crystals, 
called by the clay miners "shine1·s" and sometimes in large 
balls of pyrites. These " shiners" occur generally in aggrega-
tions, and either close to the top or bottom of the clay bed, so 
that they may be avoided to a great extent in mining. The best 
grades of clay, those suitable for mu king glass house pots in a Pot clays. 
raw and unwashed condition, are of limited occurrence and 
they are not continuous in the bed in which they are found; 
they may be considered as existing in "pockets," though there 
is no sharp line of llemarkution of the deposit, but the transition 
from the best clay into the poorer grades is gradual. The only 
fossils found in the St. Louis fire clays are stigmaria, and cala-stigmnria. 
mites, fine specimens of which were obtained from the top of the 
bed at the mine of William Wrisberg and the adjoining one of 
Daniel Jones. 

The fire clay is mined in chambers which are kept well tim­
bered until they have been carried a;; far as possible, when the 
timbers are removed, and the roof is allowed to drop in, the de-
bris forming a wall for a new chamber which will be ruu along:Methodofmlning. 
the side of the old one. There are probably several miles of 
these chambers within the city of St. Louis. Immediately over-
lying the clay is generally either a hard shale or n bed of sand-

2 
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stone, which makes a very good roof. At some of the mines a 
bed of coal lies just above the fire clay, but it rapidly thins out 
and almost quite disappears at other mines. 'l'he clay is so 
hard that it is necessary to use powder to dislodge it from its 
bed. 

The fire clays sell in the market for from one dollar or less to 
Yaiue of clays. about fourteen dollars per ton, according to their purity. Most 

of the clay sold for glass house pots has underg,me a process of 
washing, for the purpose of removing iron and objectionable 
alkalies, and of giving uniform character to different shipments. 
Before being made into refractory materials it is exposed to the 
action of the weather, often for sev,eral years. 

Distribution. 

THE QUARTERNARY CL.\YS. 

The Quarternary deposits cover as a mantle nearly the whole 
area of the older formations in the city and county, and the 
great mass of the Quarternary is of lhe Bluff or Loess formation 
which is composed essentially of clay, and occasionally of 
sand. 

This Loess is what is known as yellow clay, or common brick 
clay, and its supply fo!' such brick b,tking, for which purpose it 
is well adapted, is inexhaustible, although it is being rapidly re­
moved within the city limits. Bricks are made from it by both 
a dry nm! a. wet process, but most largely by the dry one. 

Use.s or Quarte r- The clay is plowed up on a fair day to tho depth of 
nary clays. ' ' 

a few inches, and, after several hours drying in the sun, it is 
scooped together and hauled to sheds, where it is stored for 
future use. It is usually of the proper composition for brick 
making throughout, without special mixing; but, in places, it is 
too sandy near the bottom. 

THE RESIDUAL CLAYS. 

Clays, residual from limestone, occur beneath the Loess or 
Drift. They arc too plastic to be used alone, but are occasional­
ly used by potters, mixed with other clays. 
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A DESCRIPTIVE LIST OF THE CLAY WORKS. 

This list includes all of the miners of clay and manufacturers 
of clay products, who were found by tho writer to handle the 
clays which occur within the area discussed in this papet·. The 
descriptions are intended to include such obt.tinable matter as 
might hiwe a general value for purposes of reference. :Many de-scope ot 11st. 

tails are omitted here, which are to he presented later in a more 
specific report on the clays, and the methods of manufacturing 
products from them. Following this list are statistical tables 
which give such additional information as could be conveniently 
classified and presented in tabular form, and which demands im-
mediate publication. 

By glancing at the accompanying maps it will be seen that the 
producers of sewer pipes and clay refractory materials are main­
ly located where railroad facilities for shipping their product 
could be had, and that they are also thickly grouped in the vicin-
ity of the Cheltenham works, in the southwestern border of the Distribution or 

• . • works. 
Coal Measure formation. This latter fact 1s probably due, ma 
great measure, to the reputation of these Cheltenham cla.ys, 
and not to the fact that equally good clays are wanting in other 
parts of the city, and in the .county. The maps show no partic­
ular grouping for other clay works, for their markets are mostly 
local and the clays used are so widely distributed, easily tested, 
and easily obtained, that their situation is mostly due to acci­
dental conditions. 

THE PRODUCERS OF FIRE BRICK, FIRE CLAY AND SEWER PIPE. 

The industry to which these producers belong is one for 
which St. Louis has long been famous, particularly with regard 
to the Cheltenham fire clays. It is an industry which is con-
stantly expanding; new factories are being built and old works Oharacterotplnnt. 

are being enlarged and improved. Some of the works are 
magnificently equipped. They have fine clay beds almost 
touching their splendid factories, and railroad lines pass close 
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by or through their yards. The raw clay is almost tossed from 
the mine into the factory, to he set out into freight cars on the 
other side, a finished pro<luct, ready for the market. 

At several of the works a g1·eat variety of sewer pipe and re­
fractory materials is manufactured. Such worklil are indicated 
on the accompanying map as sewer pipe prnducers, because that 
product composes usually the greater part of their output. 

Whenever possible, a section of the formation in which the 
worked clay occurs, was obtained, and this is published with 

Sa~8~~1e.f.'hen the description of works. At each of the works samples of 
the clays were taken, representing as nearly as possible an 
average of the workable part of their respective beds. These 
samples have been analyzed at the Survey laboratory; but the 
results are withheld from this paper, pending further investiga­
tions. 

In the illustration of an entrance to the Laclede fire clay mine, 
on the opposite pnge, the bed of fire clay may be seen in its re­
lation to the bed of sewer pipe clay. The entry, at the mouth 
of which a man is standing, is driven in the bed of fire clay. 
Above it is five feet of solid sandstone, with a few inches of in-

Laclede fire clay. tervening beds, and overlying the sandstone is the be<l of clay 
and clay shale used so largely in the manufacture of sewer 
pipe, and less extensively for terra cotta, pottery and paint. 
Just at this point the Loess clay has been stripped off, to be 
used in a mixture for the production of sewer pipes. The re­
sults of disturbance in the beds here, exhibited by the dip nnd 
by faults, is due to the subsidence of tho beds into deserted 
chambers of the mine. 

Location. 

In the following descriptive list of works the location of each 
is indicated either by a number with reference to the county 
map or by a number and a letter with reference to the city map; 
this number, or number and letter, are enclosed in brackets and 
follow immediately the name of the firm . 

Blackme1· & Post (E, 16 and J, 12): -This company man­
ufactures sewer and culvert pipes exclusively. It has two fac­
tories, one of which, erected in 1880, is situated on Ewing 
avenue, at the intersection with the Missouri Pacific railway, and 
the other, t1rected in 1887, is situated on Arsenal street and St. 
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Louis, Oak Hill and Carondelet railway. The.company's clay 
pit is located on Cleveland avenue, just west of the Tamm road. 
Operation'! were begun in 1878. The capital invested amounts capital and out­
to about one hundred and fifty thousand dollars. In 1889 about put. 
thirty thousand tons of clay were consumed. 

Clt1·isty Fi?'e Clay Company ( G, 18): -This company 
makes a specialty of washed pot clays, but it has lately under­
taken the manufacture of fire brick, and kinilred refractory ma­
terials, on a large scale. Its factories and clay mine arc situated 
at " Christy," 011 the St. Louis, Oak Hill & Carondelet rail-Location. 
way. In 1889 about five thomiand tons of high grade clay were 
used and sold. 

The writer was unable to gain admittance to the mine, but 
obtained from the company the following section along the 
shaft, in descending ~ries :-

1. Loess, yellow clay ...... .................. ........ 34 ft. 
2. Drift, gravel.... . . . .. . .. .. . .. . .. . . . .. . .. . .. . .. .. .. 1 ft. 5 in. 
3. Pipe clay ....... ..................... .............. 14 ft. 
4. Green shale . ....... . .............................. 5 ft. 
5. Slaty shale.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ft. 5 lo. 
6. FIRE CLAY, the bed mined*.,,, .................... 6 ft. 

Uo:f!in, Thomas, & Uornpany (L, 6 and C, 15): -This com-
pany bas its miue and one factory near Gratiot, on the ,v atson Location. 
road, and one factory and its genenl.l t>ffice on the Wabash rail-
way, at the Douglass street crossing. Its products are pot clays, Product. 
glass-houso pots, fire brick, and kindred refractory material. It 
began business in St. Louis, in 1884, as a branch of the Pitts-
burg works. The · capital invested is two hu11dred thousand 011p1t111 and pro­
dollars. About twelve thousand tons of fire clay were sold an<l ductlon. 
used in 1889. The section of the mine shaft was unou-
tainablc. * 

.Evens & Howa1·d (E, 14) :-This firm hns its works and mine 
at Howard Station, on the Missouri Pacific and Frisco railroads. Location. 
It produces sewer pipes and all kinds of fire clay materials. It 
also sells a small amount of raw and washed clay. In 1889 it sold Product. 
and consumed about 60,000 tons of clay, while at present it is con-

* An extensive "dump" near the shaft was sampled for analysis and test. 
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suming about 20Q tons per day. The product is about one-half 
refractory material and one-half sewer pipes. Fire brick5 and 
sewer pipes are exported to as remote points as Africa, South 
America and Mexico. The firm was established in 1857, but 
work bad been carried on in a small way as early as 1855. 

The following is a section, in descending order, from the sur­
face to the clay mine from which this company obtains its fire 
clay:-

1. Loess, gravelly at base ........................... 10 to 15 ft. 
2. Pipe clay, blue and red............. .............. 8 ft. 
3. Shale .........•......... .......... ............... 13 to 14 ft. 
4. Sandstone, cross bedded . ............... ........ . 1 ft. 
5. Shale ...........•........... ..• .... .... ... . ...... 2 ia. 
6. Fire clay, with bituminous stems ................ . 4 in. 
7. Sandstone ...................................... . ~ in. 
8. Coal. .......................................... . 2 in. 
9. FlRE CLAY, the bed mined* ....................... . 8 ft. 

10. Sandstone .......................... .... ..... ... . 8 ft. 

Jameson, William ( 124) :-Mr. Jameson's mine and works are 
situated at Barthold's valley, about one mile north of the Man­
chester road. He makes a specialty of tire and pot clays, and 
does not manufacture beyond washing the clay. He began work 
at thh~ locality in 1886, and during 1889 he produced fourteen 
hundred tons of washed pot nnd crude fire clay. 

The following section, in descending order, was made in the 
shaft of the clay mine: -

1. Loess, yellow clay ............................. . 
2. Pipe clay, nearly white ......................... . 
3. Loose clay, containing balls of pyrites . ... . ..... . 
4. Red clay shale ................................. . 
5. Shale, blue to yellowish ........................ . 
6. Coal ...................................... ·, .. . 
7. Sandy slate ................................... . 
8. FIRE CLAY, the bed minedt .....................• 
9. Sandstone .........•........................... 

JO. Limestone, probably Lower Carboniferous. 

11 ft. 
12 ft. 
2 ft. 
9 ft .. 
2 ft. 
1 ft. 6 in. 
1 ft. 6 in. 
1 ft. 4 in.-6 ft. 
2 ft.-6 ft. 

The bed of fire clay has been much squeezed, and the sand­
stone beneath it has been also affected, so as to make the floor 

* From No. 9, mine run sample was taken for analysis and test. 
t This bed of clay was sampled for analysis and test. 
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of the mine an undulating one. The fire clay is purest at the 
bottom of the bed beio<Y full of iron llyrites at the top, while Character of clay 

' '"' bed. 
at other mines, the purest clay is found at the top and the im-
purities mostly at the bottom. 

Jones, David (D, 13): -Mr. Jones has a fire clay mine, situat-
ed between Pierce, Cheltenham an<l Sublette avenues. He began Location. 

work in 1883, and produced in 1889 about eight thousand tons 
of fire and potters clay, which was all consumed by the Even::i Pro,tuctioa, 

& Howard firm. 
There are two clay pits, and the geological section is prob­

ably the same as at the \ i\Trisberg mine. 
Stigmaria occur here also. 
Laclede Fire B1·iclc J.v!anufact111·ing Company ( D, 14): -

This company makes a specialty of the manufacture of sewer Character of 

pipes, fire bricks, and all kind,, of fire clay material, and of a product. 

terrn-metallic paving brick. The works are situated at Laclede, 
on the Mis,:,ouri Pacific and Frisco rail ways. Operations were r,ocalion. 

begun in 1855. Io 1864 work was carried on by the firm of 
Hamilton & Green. The present company was incorporated in 
1869. In 1889 from four to five thousand tons of crude clay 
were sold, and about ninety thousand tons of clay were con­
sumed. Of the latter, a little over half went into refractory 
materials, and the rest into . sewet· pipes. 

Au extensive mine is opened by a dt·ift in the bed of fire clay 
of the Coal Measures. From this bed the clay for the refrac:­
tory products is obtitioed. The greater portion of the material 
which is used for sewer pipes, is obtained from the Loess, an<l soo.rccotmaterial, 

from a heavy bed of pipe chy and shale which underlies the 
Loess. w·ith this material, however, some fire clay is mixed. 

The following section, in descending series, was obtnined 
here:-

1. Loess. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 ft. 
2. Clay shale, dark wine and sometimes greeuish col· 

ored, very fissile, quite soft when mined, but 
hard and brittle when dry.. . . . . . . . . . . . . . . . . . . . 10 ft. 

3. Sandstone to conglomorate, composed mainly of 
fine, white quartz grains, cemented with a fer­
ruginous clay; contains many nodules of sil­
iceous limonite; ls frequen.tlycross-bedded; and 
occasionally has a fissile character.... . . . . . . . . . 5 ft. 

Section. 
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4. Fire clay........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 Inches. 
5. Coal........................ . . . . . . . . . . . . . . . . . . . . . 2 " 
6. FIRE CLAY, the bed which is miuect *.... . . . . . . . . . . 7 ft. 

J.11itcllell Olay .1.l:lant1facturing Company ( E, 14) : - The 
works of this company are at No. 5700 New Manehcster road. 
The chief product is fire brick. A small amount of farm chain 
tile is mst'lufnctured, for which about three hundred tons of clay 
were used in 1889. 

The present consumption of clay, none of which is produced 
by this company, is about one thousand tons per day. The value 
of the plant is about twenty thousand dollars . 

l,:fissouri Ffre Brick and Olay Company (D, 14): -The 
Location. works of this company are situated at Cheltenham on the Mis­

souri Pacific and Frisco railways. Work was begun in 1884, 
Product. with a capital investment of about twenty thousand dollars. 

The product is almost wholly fire brick. 
Parke1· aud Russell .Mining and Manufactu1·ing 00111,pany 

Location. ( G. 17) : -This company has its works and m in e on the Morgan 
Ford road and Parker avenue. It i:;,. a large producer of sewer 
pipes and refractory materials, and makes a specialty of the pro­
duction of gns retorts. In 1889 it produced about 1500 of the Product aod cap!· 

ta1. latter. The capital investment is about three hunclre<l thousand 
dollars. Its business dates back to 1866. 

The clay supply comes from the Coal :Measures, and is raised 
from the mine throu~h a double shaft which is one hundred and 
twenty feet deep. There was originally a coal mine here about 

source or clay. eighty feet below the imrfacc . The section could not be ob­
tained. The bed of clayt has been eomewhat squeezed an<l flex­
ed. Jt varies in thickness from fifteen inches to about seven 
feet. It is underlain by sandstone, and overlain by shale and 
sandstone. 

At the railroa,1 bridge just southwest of the mine the following 
partial section, in descending series, was 0btained: -

* From No. 6 a " mine run" sample of the ftre clay was taken for analysis 
and test, aud from No. 2 an avcraire sample of the pipe clay (used here for 
manufacturing sewer pipes) was taken for the same purposes. 

t A mine run sample was taken for ana.lys!s and test. 
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1. Typical Loess ....................•............................ 8 ft. 
2. Jointed clay, seemlng to pass into the Loess above ........... 20 ft. Section. 
8. Ferrugenous sandstone ....................................... 3 ft. 
4. Clay shale, variegated color .................................. 14 ft. 

No. 4 may he the same bed of clny as that used for sewer 
pipes at the Laclede works. 

Towle and Thorpe Fire Olay Uompany :-This company began 
work in 1881. It does not manufacture, and sells crude clay Product. 
only. In 1889 the production amounted to seven thousand 
tons. 

Wrisberg Mining Company (E, 13): -Tho mine of this 
company is situated between League and Cheltenham and Lilly Location. 
avenues. The product is fire clay, pipe clay and " ocher" or 
paint clay. Work wns begun in 1883, and in 1889 the produc-
tion of ull kinds of clay nmounted to ahout twenty-five thousand Product. 
tons. 

The fire clay i~ taken from a mine, the shaft of which is forty- source of clay. 

seven feet deep. The other clays are taken from open cuts in 
the hill side. 

The fin-1 chty bed is remarkable for fossil stigmaria and cala­
mites, which are found at or near the top of the bed. 

The following is a section, in descending series, of the Coal 
Measure deposit, here, down through tho fire clay. It is made 
from personal observation, combined with information furnished 
by Mr. W risberg : -

1. Loess ............................... , .................... . 
2. Limestone, " tumble rocks" ........................ . ..... . 
8. Clay, white aod yellow, used for sewer pipe manufacture, 

called "bastard fire clny" .............................. . 
4. Clay, yellow and red, sold for paint manufacture and for col-

oring plaster aod morLar, called "ocher" ............... , .. 
5. Clay, gray to white, used for paint maoufactnre and filling .. 
6. Pipe clay, variegated, reddish brown and greenish, called 

"keel" .................... . ........................... . 
7. Sandstone ................ . .. . ................... . 
8. Slaty shale ............................................... . 
9. Coal ...................... : ............................... . 

10. FIRE CLAY, becoming sandy towards the base .............. . 

0- 20 ft. 
0- 6 ft. 

8-4 fr.. 

3 ft. 
1 ft.6 In. 

12 ft. 
5-7 ft. 

3 in. 
3 in. 

5-20 ft. 

Section. 
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T.i:IE PRODUCERS OF TERRA COTTA. 

The terra cotta industry in St. Louis is one of the few suc­
cesses of its kind west of the .Mississippi river. Local clay is 
used, and an excellent grade of the ware is produced. The 
demand for the product is constantly increasing. 

Terra cotta lumber has been made until lately when the ven­
Terra Cotta Lum- ture failed, probably on account of some mismana<Yement, as 
~ 0 

LOMtlon and 
product. 

L-0cation. 

there is a growing market for the product, and an abundance of 
satisfactory clay material to be had. 

Artistic terra cotta is made of a high grade, and some very 
large and handsome figures have been produced. 

The Missou,·i Terra Uotta Lumbe1· Company (D, 14): -
This company has its works at Cheltenham in the yard of the 
Missouri Fire Brick and Clay company. In 1889 it produced 
about twenty thousand dollars' worth of material, most of which 
was fire proof structural lumber, roofing, tile and drain pipe. 
,v ork is at present. 5uspended. 

The liVinkle Te1·1"a Cotta. Uompany (D, 14): -The works 
of this company are situated at Chelte11ham on the New Man­
chester road. All varieties of terracotta and tile are manufact­
ured to order. Operations were begun in November, 1883, 
and the company is now almost the only successful producer 

source of clay. west of the Mississippi river. The clays used come from the 
Coal Measures and the Loess deposits . Some is shipped from 
the vicinity of Glencoe in St. Louis county. 

In 1884, 1885, 1886, about five hundred tons of clay per year 
were consumed, hut in 1887, 1888 and 1889 the annual con-

Coosumption. sumption amounted to about two thousand tons. 

THE PRODUCERS OF POTTERY. 

The pottery industry is at present confined to the city, where 
it is carried on in a small way by a number of producers. The 

Material used. cllly used is a mixture, in varying ratios, of Coal Measure and 
Looss materials. 
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The product consists mostly of brown stoneware, such as milk 
pani,, jars, jugs, and flower pots. 

There is one Art pottery in St. Louis where be:mtiful wares Art pottery. 

are produced. Only custom work, however, is done, and the ma-
terial used comes mostly from a distance. . 

.Louis Gnauk ( G, 18) :-Mr. Gnauk has a pottery on the south 
side of Chippewa street and Eudora avenues. He began work 
about one year ago. The production is flower, coffee, " patent" Product. 

and milch pots and earthenware in general. The first year's 
pro<luct amounted to about twenty thousand flower pots, six 
thousand patent pots, and a small number of the other varieties. 

A mixture of one part pipe clay and nine parts fire clay is used Material used. 

for the production of the pottery. Both ot these clays are ob-
tainable on the spot. 

John Muttig(J, 12 ) :-Mr. Muttig has a pottery at No. 3675 
Manchester road. He produces stoneware and earthenware, l'roduct. 

the former from fire clay brought from Union and Glencoe and 
the latter from the neighboring Loess clays. The value of his 
output for 1889 was about three thousand five hundred dollars. 

O!tarte.'I Scltwarz!toJf ( I, 16) :- This pottery is situated at No. 
3107 Michigan avenue. Flower pots and a few milch pots con­
stitute chiefly the product. Work was begun in 1860 and has 
been carried on at intervals to the present date. In 1889 about 
one hundred and thfrty-five pot~, ranging from two to four 
inches in diameter, were produced. 

Loess or pipe clay is mixed with fire clay in the ratio of one Material used. 

to two. The plant is vttlue<l at four thousand dollars. 
August Seebe1· ( I, 17) :-Mr. Seeber' s pottery is located on Vir-

ginia avenue, between Cherokee and Miami streets. The product Product. 

consists of " patent," flower and milch pot~, and a few flower 
vases. Work was begun about 1870. 

Tho output for 1889 consisted of twenty thousand " patent " 
and milch pots, and eighty thousand flower pots. 

Local Loess clay is mixed with fire clay (purchnsed from a 
distance) in the ratio of one to nine, for the manufacture of Material used. 

the above pottery. The plant is valued at twelve hundred 
dollars. 

August Ulilemeye1· .(I, 17) :- Mr. Uhlemeyer's pottery is situ-



Product. 

M11terl11l. 

Distribution. 

28 BULLETIN, MISSOURI GEOLOGICAL SURVEY. 

ated at No. 3316 Gravois road. The principn.l product consists of 
flower and milch pots. Work was begun in 1867. In 1889, 
about eighteen thousand milch pots, and one hundred thousand 
fl.ewer pots were manufactured. Mr. Uhelemeyer mixes fire clay 
and the least sandy portion of the L oess clay, in about equal 
proportions, for his uses. The plant is valued at sixteen hun­
dred dollars. 

THE PRODUCERS OF STRUCTURAL BRICK. 

The structural brick works, with one or two exceptions, are 
confined to the city, from which, however, they will be driven 
before very long for want of available material. The Loess 
clays are used almost entirely, and an ex<:ellent building brick is 
produced. Vel'y fine face and ornamental brick are also made, 
£or local nse, and for shipment to distant points. 

Brick yards nn_d Bl'ick yards are frequently located at stone quarries, leading to 
(j UllrTICS ILdSOCI • • • • , 
ated. an economical method of d1sposlllg of tbe Loess clays which would 

Prices of brick. 

Location nnd 
product. 

Locntlon and 
product. 

otherwilje have to be moved simply as stripping. As these 
clays range from fifteen to forty'feer, in thickness, it occasionally 
happens that stone quarrying can be carried on at a pl'ofit, only 
through being so aide<l by a bl'irk yard. 

·common brick bring in the St. Louis market from seven to 
eight dollars per thousand ; front 01· face brick about twenty dol­
lars per thousa.nd, and ornamental brick, on nu avel'ago, about 
fifty dollars per thousand. 

Bollmann, .August ( L, 10) :- Mr. Bollmann has a brick yard 
on Eighteenth street, between Cass avenue and O'F,dlon stl'eet. 
The pl'oduct is common hrick, which am hand-made. \Vork wus 
begun in 1870. In 1889 about one million bricks were made. 

Bergsicke1· <(; Bro. { K, 7): - The works of this firm are situ­
ated at the junction of Florissant und Glasgow avenues. Hand­
made common bl'icks 0onstitute the product. "' ork has been 
canied on since 1870. The pi'otluct for 1889 amounted to nine 
hundred thousand bricks. The clay used is hauled from Twen­
tieth nnd Bissel streets. 

Bmnahl, Charles ( E, 7) : - Mr. Brnnahl has n brick yard on 
St. Louis avenue and King's Highway. He produces common, 
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hand-made bricks only. Work was begun in 1870. In 1889 he 
produced about one-quarter of a million bricks. 

Buckwinkle, Fmnlc (J,6):-Mr. Buckwinkle hus 11. brick 

Yard on Prail'ie avenue J0 Ust east of Twentieth street Hand- Location and ' · product. 
made, common bricks only are produced. ,vork was begun in 
1882. The annual production is a little less than two million 
bricks. 

College Hill Press B1·ick Works ( J, 5) :- These works are sit­
uated on Broadway at College avenue. The product consists of 
common, stock and ornamental brick, though but few of the lat-
ter are made. In 1889 the production of all kinds amounted to 
nearly twenty-six million bricks. Work was begun in 1884. The 

.. 

company has a 'plant and property valued at one hundred and 
thirty-five thousand dollars, including twenty-three acres of clay Plant. 
land and three dry press machines. The market is a local one. 

Compton Avenue B1·iclc Worlcs ( J, 12) :-These works are 
situated on the north-east comer of .Atlantic and Compton ave- Location and 

Th I . . l . . f b . k prodnct. nues. et ll'ee prmc1pa vaneties o nc are produced, the 
whole amount for 1889 being about eight million. Work was 
begun in 1886, with a plant valued at forty thousand dollars. 
The semi-dry process is used. 

Em·eka Press B1·ick Oompanv ( L, 7) :-The works of this 
compuny are at No. 4251 No1·th Eleventh street. The company 
was incorporated in 1884, with a capital stock of twenty-five 
thousand dollars. It produces common and face brick, but al­
most wholly the former. Its production for 1889 amounted t<1 
about three million bricks. Two one-brick dry press machines Plant. 
are in use. Preparations are being made to manufacture orna­
mental brick. 

Excelsior Brick Company (K, V) :-This firm has a brick 
yard at the corner of Elliott avenue and North Market street. Location. 
Work was begun in 1883. Wet and dry machines are used. 
In 1889 about throe and a half million bricks were made. 

Grote & Hilke1·baume (K, 7) :-This firm has a brick yard on 
the corner of Twentieth and Ferry streets. Hand-made, common Location. 
bricks constitute the product. Work was begun by this firm in 
1882, but the yard bas been worked since 1875. In 1889 theProduct. 
product amounted to eight hundred thousand bricks. 
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Humann, Frank (E, 8) :-Mr. Human has a brick yard on 
Union avenue, between Cote . Brilliante and Spalding streets. 
Hand-made, common bricks constitute the whole product. 
Work was begun in 1884. In 1889 not quite half of a million 
bricks were made. 

Hyclr-aulic Press Brick Company :-This company bas six 
yards which are located .. as follows: one at the intersection of 
Grand and Chouteau avenues ( I, 13); one at the crossing of 
Kings Highway and the railway (.F, 16); another at Cheltenham 
( D, 14); one at the crossing of the Wab,tsh railway and the 
M,rncbester road (H, 12) ; one at the crossing of Kings High­
way .md the Frisco railway (F,14); and one at the corner of 
Gravois road and Chippewa avenue (H, 18). The product is 
common, face or stock, and ornamental bricks. Business was 
begun in 1868 with a capacity of ten million bricks, which has 
been increased to nearly eighty million annually, and the company 
is now the largest producer in St. Louis. The dry process of 
rrnmufacturc is alone used. About thirty million bricks are 
carried from October to May, for winter work. 

St. Louis is the largest market the firm has, and Chicago, to 
which large shipments are annually made, is the next in im­
portance. Bricks are sent to New York, Briti sh Columbia, 
Seattle, San Antonio, Galveston, and Alabama and other 
States. 

Ittner, Anthony ( J, 15) :- Mr. Ittner' s yard is situated on the 
south-west corner of California avenue and Sidney street. He 
produces common face and ornamental brick, but mostly the 
common variety. He began the business here about fifteen 
years ago. In 1889 his product amounted to thirteen million of 
the three varieties of bl'ick, ancl this number is a fair average 
per year since he began the bu~iness. ,Mr. Ittner uses the dry 
press method, and works from two to five machines. St. Louis 
is the place of principal consumption, but he sells briek from 
the Gulf states to the Pacific coast. The value of the plant is 
about one hundred thousand dollars. 

Kuehn, August (J, 5):-Mr. Kuehn has a brick yard on 
College avenue and Von Phul street. He produces hand-made 
bricks, only. Work was begun in 1882. About half a million 
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bricks were ma<le in 1889. The clay is dug in winter, and wet 
tempered and moulded, by hand, in the summer. 

Kulage & lJfenke (Y, 5) :-This firm has a brick yard situ-Location and 
h 'd f C 11 d h . 1 product. ated on the nort s1 e o o ege avenue, nn on t e we'>t sic e 

of Von Phul street. Hand-made brick only are produced. Work 
was begun in 1882. Iu 1889 about one million bricks were 
made . 

.Kuntz, Cha?"les (L, 17):-lfr. Kuntz bas a brick yard on 
Marine avenue, at Chippewa street. One " mud machine" is 
used, and many bricks are made by hand. In 1889 about two 
and one-half million bricks were produced. 

Kuntz, Fritz (I, 17) :-11r. Fritz Kuntz has a brick yard 
situated 011 the 0orner of Ncbra~ka avenue and Utah street. The 
product consists of band-made common brick. Work was be­
gun in 1887. In 1889 about une and a quarter million bricks 
were made. 

Lyon Press Brick Co. (K, 17): -This company has 
works situated between Potomac and Cherokee avenues, just 
east of Broadway. Stock aucl common brick are prnduced. In 
1889, the year work was begun, a little Jess than three million 
bricks were made. A " Lyon Press Brick" machine is u'3ed. 

Misso1wi P1·ess B1·iclc Co. ( K, 18) : - The works of this 
company are situated on the coi:ner of Osage and Marion ave­
nues. The company was organized 10 1886, but work had been 
done here sinco 1884. In 1889 ab0ut two and . one-half million 
of common, stock and ornamental brick were produced. The 
wet and dry processes arc used about equally. St. Louis is the 
only market. 

Nieman, August H. (J, 17):-Mr. Nicman's brick works are 
uituated at Jefferson and Utah avenues. ·work was begun there 
in 1885. Common and stock brick are made by hand. In 1889 
the product amounted to a little over three and one-half million 
bricks. 

Oelzle1·, Paul (K, 17 ): -Mr. Oehler's works are situated on 
the south side of President street, neat· Broadway. ·work was 
begun here in 1863, and for the last twenty years the annual out­
put has been about three and one-half million bricks, mostly 
of the common variety. All work is done by hand. 
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Pahl, Henry (F, 17) :-Mr. Pahl conducted a brickyard on 
Kings Highway, three blocks south of Arsenal street. Work 
was begun here in 1889, and about half a million common 
brioks were made, by hand. The establishment is now super­
seded by the Towm· Grove Briclc W01·ks. 

Repping and Son, J. H. ( J, 16): -This firm has works sit­
uated between Nebraska and ·wyoming streets. Work was begun 
in 1885. In 1889 about three miJJion bricks were produced, most 
of which were of the common variety. One " mud machine" 
i11 used. The plant is valued at five thoufand dollars. 

Scales, Titos. H. (K, 8): -Mr. Scales has a brick yard sit­
uated on the east side of Jefferson avenue, between Herbert and 
Palm streets. The product consists wholly of hitnd-made com­
mon bricks. Work was begun in this yard in 1859. In 1889 
about three-quarters of a million bricks were made. 

Scltlingman, E. (L, 7): -The works of Mr. Schlingman are 
situated on Penrose street, between Blair and Fourteenth streets. 
Only common hand-made brick are produced. Work has been 
carried on since 1886. 

Scltlingman, Hen1·y (L, 7): - Me. Henry Schlingman has a 
brick yard situated on Penrose street between Blair and Nine­
teenth street~. He produces only hand-made common brick. 
Work was begun in 1887. In 1889 he ma<le nearly a million 
bricks. 

Schweer and Maes (J, 19): -The works of this firm are sit­
uated on the east side of Broadway near Osceola. Common and 
stock brick only arc produced. Work has been carried on since 
1888 and brick are made by hand and by machine. In 1889 
three million bricks were made. The value of the plant is five 
thousand dollars. 

Smith, T. S. (K, 6): -Mr. Smith~s brick works are sit­
uated on Broadway and Grand avenue. He produces mostly 
common brick, but a few stock and ornamental are made. The 
works have been operated for abo.ut eighteen years. The value 

Plant. of the plant alone is about twenty thousand dollars, and includ­
ing the !'and it is about sixty thousand dollars. Four machines 
are in use, of these, two are semi-dry hammer machines and 
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two are dry press machines. The production for 1889 for the 
three varieties of brick was a little over seven million bricks. 
St. Louis is the only market. 

Spengemann Edwm·d (I 20): - Mr. StlenO'emann has a Locnuon nnd , ' o product. 
brick yard on the east side of :Michigan avenue and south of 
Termination street. Only hand-made, common bricks ~tre pro-
duced. Work was begun in 1884. In 1889 about one and a 
quarter milli~n bricks were made. 

Steinkarnper, P. W.: - i\Ir. Steinkamper has two yards; 
one on Ashland avenue and Kings Highway ( F, 7), and the other 
on Elliott avenue and ·wright street (J, 9). In the latter he pro­
duces hand-made brick, and in the former, pressed brick by the 
wet proce1>s. He began operations in 1873, and in 1889 he pro­
duced three million common, and one million ornamental bricks. 

Stuckenberg, John ( J, 17): - Mr. Stuckenberg's works are 
al ,Jefferson and Utah avenues. The chief product is common 
brick, but stock and a few ornamental bricks arc manufactured. 
Work was begun in 1886. 

Towe,· G1·ove Briel.; Wo1k~.- See Henry Pahl. 
Union Press Brick Company (F, 7) :-This company has its 

works on the Natural Bridge road aml the Kings Highway. 
The prnduction consists of common, face and ornamental brick, 
and for 1889 the total of all kinds produced amounted to about 
thirty-eight million. The company wns organized 1872 with an 
authorized capital of forty t.housaml clollar.s. Both the dry and 
wet processes of manufacture arc used. St. Louis consumes the 
greater part of the product, but brick arc sent to ,vashington, ~rarket~ 

Minnesota, Texas and other states. Three hundred and fifty 
men frnd boys and eighty teams are employed. The company 
bas sixty-five acres of clay land. 

lValkenhoi·st, P. lV. (F, 12):-:Mr. ·walkenborstha-;a brick 

Yard situated on the north si<le of the Cla vton road east of Locntion nnd 
J ' prolluct. 

Taylor avenue. The product consist:> entirely of common bricks, 
which are made by han<l. ·work was hegun in the Spring of 
188g, }\fi<l during the remainder of the year six hundred thou-
sand bricks were mi1<le. Twelve thousand bricks are now made 
<laily, and a hand press is to be put in at once. 

3 
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STATISTICAL TABLES. 

The following tables are compiled from the results of personal 
inquiry at each of the works. The totals which are given in the 
summary are undoubtedly smaller than similar ones for the 
present year would be, because of a natural growth of the clay 
industry, and because in 1889 building operations were not nor­
mally active. 

In the first table the statistics of production are not given for 
source of fignres. the individual works. Some of the figures obtained were given 

the writer with the request that they be not published in detail, 
and as inferences might be drawn from such figures which would 
wrongfully injure a business firm, they are here only used in­
clucleJ in a statement of the figures for a cla;,;s of producers. 

Locations of 
works. 

The figures for the number of kilns used at the different 
works should be c0nsidered in connection with the amounts of 
production, or the capacity which the respective works have. 
Otherwise they have a relative value only in a limited way, be­
cause kilns vary so considerably in their size and style. 

Where more than one set of coordinates or number is given in 
the column of "Position 011 Map," the references are to the 
different factories, P.its or brick yards which arc conducted under 
the one proprietory head. 
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STATISTICS OF T HE STRUCT URAL BRICK INDUSTRY OF THE CIT Y 
OF ST. LOUIS FOR T HE YEAR 1889. 

The locat ion of brick yards may be found on t he map of the city, accompany­
ing this ar ticle, by the coordinates given in this table. 

Posi tion 
on 

Map. 
PROPRIETOI!. 

l.. I 
~ . Output of Output 
~ ~ Stock of Orna-
a- B . k mental 
"~ nc · · I Brick. 
z 

L,10 lnollnrnn, Ang . . .... . . ....... . . 
~'. 4 Bergslcker&Bro ............ 2

1 

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

1: ~ g~:~~*~~f.ir~~i~:;,;~ :,~;k~:1 ! : : :d.~~:~~ . : : ~~;~6 
J, 12 Compton .Avenue Brick Wks. 4 1,000,000 500,000 
L, 'i Jtureka Press Brick Co. . . . . . . 2 100,000 . . . . . . . .. 
T\., 9 lt xcolsiot Rrick Co...... ... .. . 7 
K, 7 Grote & Hilkerb:mme. . . :l ......•.... 

Output of 
Common 
Brick. 

1,000,000 
900,000 
215,000 

l,S00,000 
16,000,000 
6,000,000 
2,800,000 
3,500,00() 

800,000 
405,000 I, l;' 1i, 

18
; R~ umlinn, Frank.. .. . . . . . .. . . . . 2 . ..... ... .. 

1 
........ .. 

F, 17; D, H; Hydraulic Press Brick Co. . 69 20,000,000 4,000,000 50,000,000 

Value of 
Product. 

$5,750 
5,850 
1,183 

10,000 
354,000 
50,000 
20,900 
23,625 
4,800 
2,027 

976,000 
F, 14; 11, 12; 

J, 15 Ittner, Anthony... . . . . . . .... .. 5 l,20Q,OOOI 800,000 11,000,000 106,000 
J, 5 Kueh n , A ugnst .. .. . .. . . . .. .. l .. . .. .. .. . . . 480,000 2,880 
J, 5 Knlage & Menke. . .... . . . . .. .. 1 . . . . . . . 1,000,000 5,f>OO 
L, n Kunt:i, Obas. . .... ....... 3 40:;,000 . .. .. .. 2,000,000 H,430 
r , li ILKnntzrJ<'rltzB ... k .. C .............. . ~ .. ... ... ......... 1,285,000 7,080 
.n., 17 yon rcss ric · o.. . .. . . . . . a 25,000 . . . 2,250.000 H,000 
K, 18 )fissouri Press B rick Co...... 4 425,000 200,000 1,875,000 15,000 
J, Ii Nieman, Aug. Il.... . .. . 3 13.5,000 3,500,000 20,000 
K, 17 Oeh ler, Paul. . . ................ 4 200,000 . .. . 20,000 3,000,000 '22,600 
l;', 17 ll'<thl,llenry .. . .... . .. . . . ... .. 1 . 500,000 3,300 
J, 16 Rcppi ng, J . II. & Son........ 3 55,000 . . 2,500,000 21,665 
K, 8 scales, '!'hos. H. .. . .. . . . . . . . . . . 2 640,000 3,328 
L, 7 S...t11in gnrn n , E.... .. . . . .. . • .. . 2 . . . . .. . . . . . . . . .. . .. . . 1,155,000 6,640 
L, i 

1

Scti llugmauu, Henry. . 2 . ... . . . . . . . ~00,000 4,%0 
J, 11> Schweer & Macs.. .... .. . .. . . . ~ 60,000 . . . . . . 2,950,0001 18,062 
K, 6 Smith , T. S . . . . . .. . . .. . 4 500,000 50,000 6,600,000 42,,00 
I. 20 Speugemano, !Edward. 2 . . 1,200.0vO 6,900 

J,9&F,i Ste iukamper,l!'. W ..... ....... 5 ......... . 1,000,000 3,000,000 32,2.50 
J , li Stuckenberg, Jno... . . . . . . . 3 100,000 . . 2,500,000 14,623 
E, 17 j'l'ower Grove Urick Works . .. 1 . . .. . . See Henry Pnbl. 
F, 7 Union Press J\rick Co ......... 18 ll,000,000 l,&10,000 24,700,000 470,250 
l;', 12 Walkenhorst, F. W. .. . .. .. .. . 2 .. .. .. . .. .. . , 600,000 a,300 

- -------------- -· 
Totals . .. . . .. . . 172 44,745,000 8,370,000 166,955,000 $2,288,7~~ 



TABLE OF PRODUCERS OF POT CLAY, CRUDE CLAY, SEWER PIPES, CLAY REFRACTORY MATERU.LS &c., IN THll: CITY 
AND COUNTY OF ST. LOUIS. 

The location of clay works anct mines may be found upon one of the m11.ps accomp&nying this article by the co-ordinates or number given 
in this table. 

Position nn 
l\fap. Proprietor. Location. 

ui 
..s 
~ 

Char&cter of Product. 

0 z 

D, H ....... Laclede Fire Brick l\i!lnufacturing Co ... { '' ~~c~;~.e.'.''. . ~~- .t.~~ . .''. ~r.i:~~.''.. ~~~~ .. ~~.' { se;~~i~;e:~~~~ ~.r_i~~'. 27 

E, a ....... Evens & Howard ....................... { "~~~;~
1
:~'.~".'. ~-n·. ~~~. '.'. ~~'.~~~ .''. .~1

~~- ~~.' { Se;~~1fd;'::~.~~~ ~-r~~~: ~5 
G, 17 .. · · · · · · Parker & Rossell Mining and Mfg.·Co ... Morgan Ford road and Parker avenue ...... { Se'er pipes, gas retorts, 

ffre brick, pot clay, &r 19 
..,. & J { Ewing Ave. and Ho. P. ry.; also Arsenal ..... , 16, , 12 Blackmer & l'ost., .. · .. .. · · · · · · · · · · · · ·· s ct St L o H & c "' · 21 t. an . ., . . . ry ........... oewer pipes ............ . 
G, 18 ........ Christy F ire Clay Co. ................. , .. {" Christy "on St. L. O. H. & C. ry ........ { Fire clays and c)ay re-

' fractory materials. . . 6 

{ 
Douglas St. and Wabash R. R.: also Wat- { Fire clays and clay re-

son road, near Gratiot.. . . . . . . . . . . . . . . . fractory materials... 9 
Bartbold's Valley .......................... Crude & washed pot cllly, 

L, 6, & C, 15 Thomas Coffin & Co. . ....... .... . ..... . 

124 (county) William Jameson .................. . .. . 

E, 13, ...... Wrisber~ Mining Co ................... { Be;~~eunes~~~~~~'.. ~~~l.t~~-h-~~- .~1~~ •• T:i.
1
'.~ { Fi~~/i~hfe~t.t:.r:~. ~~~~-

{ 
Between Pierce, Cheltenham aud Sublette • 

l>, 13. · · · · .. David Jones ...... ·" .. · ... "·· .. · · · · · · avenues ................................ Fire and potter's clay ........ .. 

{
"Cheltenham," on •• Fri;,co" and Mo. 

D, a ....... Missouri Fire Brick and Clay Co .... · .. · P. ry .................................. Fire brick ............ .. 
E, a ....... .Mitchell Clay lofanufaclurini;: Co .... . . . . No. 5700 New Manchester road . ............ Fire brick ............. .. 

3 
4 

r,j ..., 
p:; 
>, 
.s 
6 
0 z 

- -

3 

2 

1 
l 

D, 14 ....... \Vink le TCl'T'1. Cotta Co ................. ·• Cheltenham,'' New Manchester roa(l ...... Terra cotta, tiles, &c, .............. . 
D 14 M' . T C tt L I C {"Cheltenham," on "Frisco" and Mo ·I {Terracotta lumber au<I 

1 
, .. · .. · issouri erra o a uni )er "· ...... · ' P. ry................................. porous earthenware .. 

C 16 ....... Towle & Thorpe ........................ I . , .. , , , , . · · ....... , ... , . , . . . . . . . . . . . . . . . Crude clay .............. : : : : : . · · · j · · 



J, 12 ........ John Muttig ............................ No. 3675 Manchester road........... . . . . . . { Stoneware and earth-
enware ............ . 

{ Steonnwewaraer· e .. a. •.id ... e. a. r.·t·h·-· H, 18 ....... Louis Gnauk ........................... Chippewa and Eudora avenues ............ . 

{ 
Stoneware and earth-!, 17 ........ August Seeber ......................... Virginia avenue, bet. Cherokee and Miami.. enware ........... .. 

I, 17 ........ August Uhlemeyer ...................... No. 3316 Gravois road ..................... { Stoneware and earth-
enware ........... . 

I 16,,, · ·.,, Chas. Schwarzkopf ...................... No. 3107 Michie:au avenue .................. { Stonew:i.re and earth-
, - enware ............ . 

K, 1() ........ WashStreetArtPottery ................ o.2135Wash street ...................... Art pottery ............. . 

Totals... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................................... . ------'------------------'------------

STATISTICS OF THE INDUSTRIES MENTIONED IN THE ABOVE TABLE FOR THE YEAR 1889. 

2 

1 

1 

1 

1 

120 H: 

CHAIUCTBR OF PRODUCT. No. of Firms No. Tons of Clay 
Engaged. Produced or Used. Value of Product. 

Washed pot clay.... . . . . . . . . . . . . . . . . . .....................••..•.................... 
Sewer pipes ........................... . ........................................... . 
Fire brick, i:.etorts, &c.. . . . . . . . . . .-....•............................................ 
Crude clay ........................ .. ............ ... ............................ . 
Terra cott&. . . . . . . . . . . . . . . ......... ........ .......................................• 
Terra cotta lumber. : . . . . . ......................................................... . 
Pouery ................. ...... .... .. . ....................................... ... .. . 

4 7,020 $ 58,000 
4 ll2,000 672,000 
7 119,855 869,000 
5 49,500 48,000 
l 3,000 50,000 
1 6,000 20,000 
6 325 5,570 

Totals .............................................................. ... ....... . 28 297, 700* $1, 722,570* 
• These dgures Include clay which was sold by local producers to local manufacturers In a raw state. 'l'bc 11mount of such clay was perhaps thirty thousand o:i 

ton•, Talued ot seventy-Jlv• cents ton dollar per ton. -.:i 
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THE STONF: INDU.STRY. 

GENERAL RE'.\IARKS. 

The geological formations of St. Louis City an<l county furnish 
to the industries handling stone, limestone, sandstone aud a 
low grade of marble. 

Limestone: -The limestones have been largely quarried for 
uaes of limestone. colllmon purposes, the most general use being fol' foundations, 

paving and macadam. Less extensively, they have been quanied 
and dressed for a variety of dimension work. They are also 
nsed largely for the production of lime.* 

Sandstone: -The sandstones are used for foundations to a 
useeotsandstone. small extent, and have been quarried for dimension stone, hut 

they are not durable. 

Character of 
stone. 

Character of 
atone. 

Marble: -A number. of the lime~tones are sufficiently crys­
talline to pass for marble. Some of these make an excellent 
dimension stone, but they have been little quarried. 

TIIK COAL MEASURE STONE. 

In the Coal Measures, limestones occur which answer for com­
mon nses, and the micaccous sandstone, which is supposed to 

the con!titnte the superior part of the lower me:tsure-., furnishes a 
rather poor building material. 

THE LOWER CARBONIFEROUS STONE 

The Lower Carboniferous rocks furnish a sandstone (the Fcr­
ruginous Sandstone of the general section), which is sco.rcely 
better than the micaceous sancl,;tonc. In1me<liately below this 
Ferruginous Sandstone, however, come the important beds 

the of th~ St. Louis Limestone, descriptive sections of which 
are give.n in the notes on stone quarries beginning on page -42. 

*Some of tbe beds of the 8t. Loui!I Limestone have been successfully used 
for lithographic work. No bed however is uniformly of the requisite quality, 
and the coit of selection of available material would seem to preclude the 
development of au industry for the production of lithographic. stone. 
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Thi~ formation is quarried most extensively for foundation 
material and macadam. Many of its beds are particularly 
well adapted for the production of the latter. The lower beds uses. 

will furnish very large blocks of handsome and durable dimen­
sion stone, and it seems probable that in the near future there 
will be a considerable industry producing such material. 

The Keokuk Limestone of the general section has workable 
be<ls of a semi-crystalline fossiliferous stone which is hand­
some, takes a fair polish, and is probably durable. Large blocks 
are obtainable from these bed:;. 

TH8 LOWgR SlLURlAN STONE. 

From the Keokuk to the Trenton formation no economic­
ally important stone occurs. In the Trenton are some thick 
beds of semi-crystalline, highly fossiliferous limestone, which 
will furnish an excellent dimension stone. Muny of the Tren-

. . Defects of 'l'ren. 
ton heels which appear to be serviceable, are, however, unfit for ton stone. 
use in building, owing to a structural peculiarity by reason of 
which the ~tone suffers rapidly under the influence of weather. 

On exposure it becomes thoroughly honey-combed and, in this 
condition, it is frequently use<l for ornamental purposes about 
lawns ll.ntl gardens. 

From beneath the Trenton Limestone, in the western part of 
the county, the First :;\la<Ynesian Limestone cro1>s out and expo-First Mngnestnn 

r, Limestone. 
ses s.:ime heavy be(h; of beautifully colored stone. The more 
crystalline of these will furni,;h a good diment'lion stone, but the 
greater part of the beds exposed seem prone to a rapid submis-
sion to the nction of the weather. 

Beneath the First ;\fa~neRian Lime::;tonc there arc occnsionnlly 
exposed, in the extreme we~lern p,1rt of the county, beds of 
the Sacclum>idal Sandstone which are capable of furni,,;hiu?:, as Saccharotdnl 

. Snndstone. 
they do at Pacific and Crystnl City, the highest grade of l.-lllnd 
for glass making. 

The following table shows the geological distribution of the 
different quarries. Each individual opening known to have been 
worked in 1889 is i11clude<l and the quarries arc a::,signed to for­
mations according to Sim mard 's classific,ttion. 



Plant of quarries. 

Rlu ff. quarries. 
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TARLJ-; SHOWING THE GKOLOGICAL DISTRlBUTlON 01' ACTlVE STONE Qt:AR· 

RtF.S IN ST. LOUIS CITY AND COUNTY, FOR THE Yll:A.R )88~. 

KIND OJ' 1,'f. LOUIS I FIRST \JAG 

l 
KF.OKUK. BURLINGTON. TRF.JSTON. , • • • 

l'll0DUCT. LDfF.STON~:.I NKl'IA1'. 
STUN!> f.i7 3 ---=o--·l---:::0-- ___ ] __ _ 

UMR t ---=0--- 10-1 II 

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

A DESCRIPTIVE LIST OF STO:NE QUARRIES. 

The following descriptive list gives what general information 
the writer could ohtain relating to the individual stone quarries. 
It is meant to be used in connection with other parts of the pa­
per, such as the maps, where the geological and geographical 
location of quarries is shown, the table of irnulyses, where the 
composition of numerous beds of limestone is exposed, an<l the 
statistical tables, where the charncter, amount and value of the 
product of the quarries is given. 

A coniparatively small amount of machinery is used at the St. 
Louis quarries. :Many of the quarries are small, shullow open-
iugs, worked for macadam and foundation stone, without the aid 
of any machinery. Some of the large and deep quarries hnve a 
ste0p, winding road to the surface, up which all tbe product is 
hauled in wagons, and, as many of these quarriei, have a natural 
<lrninage through subterranean passages, it is possible to dispense 
with pumping machinery. A class, including a large number of 
quurries, is the bluff quarry, which are open et! along the face of 
old ri•er bluffs, as open cuts. Here, for the production of stone 
for corun1011 user;, machinery i11 not necess1try. Many of these 
quanies are lo he founc.l along tho bluffs of the Mississippi river, 
where rnilrou<l focilities are close at band. Most of their output, 
however, goes to a local mnrket, 11nd is haulod to its destin11tion 
in wagons. Similarly eituttted, but without an immediate local 
market, are the quarrie~ neat· Vigns, in the old blufft! of the Mis­
souri river. These latter quarries aim to prnduce dimension 
stone, and such stone can he shipped by rail from here at a 
profit. 





Geological Survey of Missour i. 

BLUFF QUARRIES ON THE MISSISSIPPI RIVER. 

Near the foo t of Cahokia Street. 

Illustrating a bluff quarry, in distinction to a sunken quarry. The Loess stripping, the ledges 
of the limestone, and rhe manner of quarrying are also shown. 

Bulletin No. 3. 
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The workin<Y of the thick lower beds of the St. L ouis fonna- Use of cbanncllog 
::::, roacblnes. 

tion into dimension stone, for which they seem to be well suited, 
calls for channeling machines. A few of these are now in use, 
and it is probable thnt they will be more extensively introduced 
in the near future. 

The distribution of quarries, excepting those in the river bluffs, 
seems to be determined largely by the thickness of the stripping 
which is found above the workable stone. The stripping is C'.>m­
posed of the Loess clays and sands, the Drift ( sand and pebbles), 
residual clay an<l decomposing limestone. 

The illustrlltion opposite this page is of a series of quarries in 
the bluff along the Mi ssi11sippi river. This bluff is included in 
the cross section printed on pnge 7 4 in ponnection with the lime 
analy~is, and one of the quarriE:s shown is that of Martin Lorentz, Bluff quarries. 

where a section was 11arnpled from summit to base for analysis, 
the results of' which are given uuder analysis numbers 2-1 to 42, 
inclusive. The general characLer of the Geds, the amount of 
stripping and Lhe manner of working the quarry are shown in 
this illustration. 

The illu::;tration opposite the next page is intended to show the 
general features of one of St. Luui .:,' largest sunken quarries. 
The view is of the south end of the q 1u1.rry, and shows the stripping, Sunken 1iuan1es. 

the crushing machines with the wagons below it receiving their 
load of crushed stone, the building containing the engine room, 
etc., and the heaps of riprap and macadam lying about in the 
quarry. 

In the sections which are given are descriptions of the impor­
tant or striking features of all the exposed beds tlt a quarry. It 
is evident from a study of these sections that a considerable 
variety of products fur a quarry is necessary. Usually only a1ntor,~1nt100 in 

f b 1 t . bl f <l' . I soct1ons. ew ec s a any quany are smta e or 1me11s1on wor {, excrpt 
the li~hter kinds, ~uch as window sills, etc. Other beds are used 
for macadam, paving, riprap, building stone, etc., according to 
their qu11lities and a<l11ptability to the production of a given class 
of material. It will ue seen in the following descriptive li::;t that 
the product nf the individu11l ~tone quanies i;; generally of a very 
varied character. 

__ I 



Location and 
prodnct. 

Section. 

Location. 
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THE QUARRIES IN ST. LOO IS CITY. 

All of the quarries within the city limits are in the St. Louis 
Limestone formation. 

Albe1·nacius, F1·ank, and Adarn Kem (L, 17): - :Mr. Alberna­
cius and Mr. Kern operate small quarries in the bluff immedi­
ately adjoining Mr. Lobrum's quarry. The product consists of 
macadam, paving and dimen~ion stone. These quarries have 
been worked eighteen and nine years respectively. 

Allen, E., and Knaus and Willis (J, Hl): -These quarries 
joining each other, are situated about a fourth of a mile south of 
Meramee street and just west of the Iron Mountain and South­
ern railwijy tracks. The product consists mostly of dimension 
and building stone. The quarries are in the face of an old river 
bluff. 

Following is the section here, in descending series: -

FEET. INCHES. 
1. Stripping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
2. Limestone, gray, fine grained, in six inch layers......... 2 
3. Limestone, gray, floe grained, compact............. . . . . . 2 6 
4. Limestone, gray, fine grained, compact.................. 6 
5. Limestone, dark gray to drab, fine grained.. . . . . . . . . . . . . . 1 8 
6. Limest0ne, light gray . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 6 
7. Limestone, light gray ............................... . . . 
8. Limestone, very thin layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
9. Limestone, thin foyers, with shale partings...... . . . . . . . 2 

10. Limestone, gray, compact........................... . . . . I 
11. Limestone, gray, fine grained, in two layers ............. , 3 G 
12. Limestone, dark gray, rather coarse grained......... . . . . 2 6 
13. Limestone, brownish, impure, thin layers ................ 10 
14. Limestone, inaccessible, in heds six to thit·ty-six inches 

thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2 
15. Limestone, thin layers, jointed and weathered........... 7 
16. Limestone, gray, fine grained, in three layers............. 5 
17. Limesto11P., gray and brown ............ .' ............... 2 6 
18. Limestone, grny, fine grained, in two twelve inch layers.. 2 
19. Limestone, /!:ray, carries thin layers of chert............ 3 
20. Limestone, gray, fine grained, in two twelve inch layers.. 2 
21. Limestone, dark gray, fine grained....................... G 

Total thickness of rock ............................ 67 3 

Baldwin, Ilem·y (I, 20) :- Mr. Baldwin's qunrry is situated be­
tween !ta.ska ancl Maeder streets, ea,it of Pen n,-;yJvania avenue. It 
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STIEFEL A~I) RUCKERTS QUARRY-LOOKING SOUTIJ. 

Illustrating a large and deep sunken quarry in distinction to a hluff quarry. 
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has been worked continuously since 1872, when it was opened. 
The product is mostly building and dimension stone. The quarry Product. 

is two hund1·ed and thirteen feet long, by one hundred and 
thirty feet wide, and expose;. the following columnar section, in 
descending series: -

Flll•T. INCHES. 

1. Loess ................................................... 15 

2. Residuary clay mixed with the grave: of the <frift.... . . . . . . 12 
3. Limestone partially decomposed........ . . . . . . . . . . . . . . . . . . 5 10 
4. Limestone, gray and brown, sllicco1·!', coarse-grained, con-

tains patches of calcite, 11.nd, at the top and bottom concre- section. 
tioos of chert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i 

5. Limestone, gray, very coa1·11e-graiu1::d, crystalline and fos-
siliferous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

6. Limestone, gray, fossilferous in two or more layers....... t 6 
7. Limestone, _gray, coarse-grained, in two or more layers..... 4 6 
8. Lime~tonf\, gray, fine and coarse in grain in many layers... 6 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . 26 1 

Bamb1-ick-Batet1 Construction Go., Fir.,t Quat-ry (N, 9-2): -
This quarry is situated on Madison str e , between Main and 

Second streets. It was opened in 1867, a.nd has, since, been Location. 

workell continuou!~y. It is three hundred feet long, one hun-
dred an<l twenty feet wi<le, and eighty feet deep. Stone for :ill 
common purpo$eS is quarried. 

Bamb1·iclc-Bate8 Gon.~tntction Clo., Second Qucm·y (N, 9):-
This quarry occupies about one-hnlf the block between Cliuton, Location. 

Madi.son, Main and Second streets. It was opened in 1886, 
and produce~ stone for all common purposes. 

The following columnar section is exposed, in descending 
series:-

l:E ET. INCHES. 

1. Residuary clay and soil...... . . . . .. . . . . . . .. . . . . . . . . . . . . . 3 
2. Limestone, weathered and decomposing ......... '....... 9 
3. Llmeetonc, gray to brownl1<h, fine and coarl'le ;i:ralnecl.. . . 1 
4. Limestone, gray, coarse !!rained, in flve or six l11yer:1.... 2 
5. Limestone, gray, fine grained, cberty . ................ .. 1 

6. Limestone, nearly white, very 8iliceons................. 1 
7. Limestone, dark gray, coarse, snb-cryst11lline........... 1 
8. Limestone; dark gr11y, coauc, numerous cavities lined 

lVith calcite crystals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
9. Shale and limestone in thin layers... . . . . • . ........... . 

10. Limestone, gray, fine grained . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
11. Shale and limestone in thin layers.... .. . . . . .......... . 

8 
10 

2 
2 

4 

3 
7 

6 

5 

s 

• 
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FEET. INCIIES 

12. Limestone, gray, vary-grained.......................... 1 8 
13. Limestone, gray, t!.ne grained·· · · . .. . . . . . . . . . . .. . . . • • . . . 1 8 
H. Limestone, gray, coarse grained, fossiliferous........... 1 3 
15. Limestone, gray, coarse grained, fossiliferous, in several 

layers................................................ -i 10 
16. Limestone, lavender, very floe grained, chert concretions, 

two layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
17. Limestone, dark gray, floe grained............ . ......... 4c 

18. Limestone, brown aqd lavender, coarse grained, crystal­
line, in three layers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

19. Limestone, brownish, coarse grained, three layers...... l 

Total thickne<!< of rock .............................. 37 9 

Barnett, Wm. H. (J, 12): - Mr. Burnett has a quarry which 
is situated jnst south of Beruan.l and e:1st of Cardinal avenues. 
It was opened in 1889. The product consists of macadam, pav­
ing, dimension stone and riprap. The quarry is about three 
hundred and twenty-five feet long by three hundred feet wide. 
The stripping of Loess has been removed and made into bricks. 
It is soon to be worke(l on a much larger scale than it is at 
present. 

The following section, in descencli11g series, was obtained here:-

~'EEl'. INCHES. 

1. Limestone, decomposing. . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
2. Limestone, gray, uniform grain, contains coral~...... . . . . H 1 
3. Shale, very soft. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
i. Limestoue, gray, tine graiued, calcite veins.... . . . . . . . . . . 6 
5. Limestone, gray, crystalline, varying in texture . . . . . . . . . . 3 8 
6. Limei;toue, gray, in two layers, calcite veins, fossiliferous. 3 4: 
7. Limestoue, gray, varying in texture, concretionary at bot­

tom, upper four or five feet coarse grained and fossilifer-
ous .•....... .......• ..... ······ . ........ · ..... ··.. .. G 

8. Limestone, dark ~ray, concretiouary .................... . 
9. Limestone, light drab, uniform fiuc texture: ............. · 

10. Limestone, light drab, very fine grained, concretiona ry 
near top ...... ......... ...... .. ... .................. . 

11. Limestone, very dark drab, flue i;:rained, calcite veins .... . 
12. Limestone, dark gray, concretionary .........•........... 
13. Limestone, drab, lithographic ........................ •. . 

7 

4 

7 

8 

Total thickness of rock ....... ....................... 28 7! 

The beds have a slight caslcrly or north-easterly <lip. 
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Brocksmitli, H. (C.14):-Mr.Brocksmith has a quarry at 
Clifton Heights, just north-west of the Missouri Pacific Railway T,ocittdtontand 

pro uc. 
station. It was opened about thirty-five years ago, an<l hns heen 
worked by the present owner for the last eight years. The 
product consists of paving, macadam, building stono and a little 
dimension stone, in the quarrying of which two machine dl'ills 
are used. The quarry is about one hundred feet long by thil'ty-
:five feet wide. The stripping of Loess is disposed of by mak-
ing bricks of it. 

The .following section, in descending series, was obtained 
here: -

FRF.'f. 1NCF1ES, 

I. Loess, lower two feet gravel ..... . ....... . ............... 10-20 
2. Limestone, decomposing and weathered... . . . . . . . . . . . . . . . IJ 6 
3. Limestone, gray, soft, in three ten inch layers............. 2 6 
4. Limestonc,gray, fine grained, soft........................ 8 
5. Limestone, gray, soft, weathers into two twclv1,i Inch Section. 

layer,,.................................................. 2 
G. Limestone, light gray, compact, yellowish when weatherect, 

in four to six inch layers.... . . . . . . . . . . . . . . . . . . . . . . . • . . . . 9 

Total thickness of rock. . .......................... 20 8 

Byrnes, Thomas ( J, 10): - Mr. Byrnes has a small quarry 
which is situated on Magazine street, just east of Mr. Cav- r,g~~g,~it.an<l 
nnangh's quarry. The prod11ct is small and consists mostly of 
building stone. 

Cavanaugh, T. E. ( J, 10): - Mr. Cava,naugh has a quarry 
which is situated on the south-east corner of Magazine street 
and Garrison avenue. It was opened about twenty-three years 
ago. The product consists of building stone, paving stone and 
macadam. One three-inch Ingersoll drill is used. The stone 
is hauled to the surface in wagons, up an inclined road. 

The following section, in descending series, was obtained 
hel'e:-

F~'1CT. tNCHBS. 

1. Loess .............•..................................... 10-14 
2. Limestone, gray, even textnrecl, good dimeni,ion stone, 

in four layers, from twenty to thirty inches thick...... 8 
3. Limestone, weathers Into layers about ten inches in thick-

ness................................................... 5 
4. Limestone, gray, soft, weathers into a thiny inch top 

and an eighteen iuch bottom layer...................... 4 

G 

Secllon. 
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]'EET. lNCIIES. 

5. Limestone, light gray, compact, divides in places into two 
layers. The upper one is six aud a half feet thick, and 
has numerous concretions of chert arranged along a 
bedding plane. The lower one is three and a half feet 
thick, and Is marked with stylolites .................... 10 

Section. 6. Limestone, very dark gray, line grained, but not uniformly 

Locntlon and 
product. 

Section. 

Location. 

so.................... ....................... . ......... 1 
7. Limestone, light gray, compact in two layers.............. 10 
8. Limestone, dark gray, compact, soft. ... . . . . .. . . . . . . . . . . . . 1 6 
9. Limestone, light gray, soft, In four layers. . . . . . . . . . . . . . . . . S 6 

Total thickness of rock...... .. .. • . . . .. . . . . .. .. .. .. 39 4 

Devereux and Sons( G, 7): -The quarry operated by this firm is 
situated on Marcus aYenue, between Osage and Loraine streets. 
Building stone is the chief pro<luct. The quarry was opened in 
1870. It is about one hundred and twenty-five feet long, seven­
ty-five feet wi<le, and exposes the following columnar section, in 
descen<ling series:-

FE.&'l'. INCHES 

1. Loe11s, drift, residuary clay and decomposing limestone .... 5-20 
2. Limestone, light gray, even grained, in thret to five layers, 

of which the upper ones are very fossiliferous............ 4 
3. Limestone, drab, fine-grained, brittle, fossiliferous, in layers 

from three to ten inches thick. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
4. Limestone, drab, One i:rained, brittle, calcite veins, fossil-

iferous, several layers ....................... , , . . . . . . . . . 4 
5. Limestone, banded gray and brown, coarse grained. ...... . 2 
6. Limestone, drab, tine grained, dark colored chert concre-

tions and layers .............................. , .. , . . . . . . . 1 
7. Limestone, very dark gray, calcite patches, chert concretions 2 
8. Limestone, lavender, very fine grained and compact, brittle, 

lithographic, in four layers two to seven inches thick.... l 
9. Limestone, gray, rather coar11e grained .............. ... . 

10. Limestone, gray, fine grained.... . . . . . . . . . . . . . . . . . . . . . . . . 1 
11. Limestone, dark gray, in three to five layers............... 2 

2 

6 

!l 

4 

Total tbickne~s of rock .............. .'. .. .. ........ 2-l 5 

Engleman, A. 0. (M, 15): -Mr. Engleman has a quarry 
which is situated at the foot of North Trudertu street, we1:1t of 
the Missouri Pacific ritilway tracks. It was opened in 1870, and 
for ten years wae quarried for the purpotie of producing lime. 
It is about two hundred and fifty feet long and one hundred and 
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twenty-five feet wide. The product now consists of dimension 
and building stone, macadam and paving. Two Ingersoll drills Product. 

and a channeling machine are in use. Stone is handlbd by der-
ricks. 

The follovring section, in descending series, was obtained 
here: -

FEET. INCHES. 

1. Clay and decomposing limestone..... . . . . . . . . . . . . . . . . . . . . 16 
2. Limestone, thin weathered bed~... . . .. . . . . . . . .. .. . . . . . . . 17 
S. Limestone, gray, hard, compact.......................... 2 3 
4. Limestone in thin layers..................... . . . . . . . . . . . . 10 
5. Limestone, gray, hard, coocretlonary.................... 10 
6. Limestone, greenish, soft, chloritic............. . . . . . . . . 2 6 
7. Limestone, grayish, in thin layers................ . . . . . . .. 10 
8. Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 
9. Limestone, dark gray, fine grained ....................... . 

10. Limestone, light gray, flue grained, stylolites at top........ 3 
11. Limestone, white, coarse grained, semi-crystalline........ 2 
12. Limestone, white, lithographic........................... 2 
13. Limestone, gray, rather coarse grained, much jointed..... l 
H. Limestone, gray, fine grained, hard, compact.............. 4 
15. Limestone, light gray, fine grained..................... . . . 1 
16. Limestone, yellowish ................................... . 
17. Limestone, very light gray, fine grained, compact.......... 1 
18. Limestone, gray, floe grained, compact, in two two foot 

layers.. . ............................................... 4 
19. Limestone, light gray, chert concretions................. 4 
20. Limestone, light gray, lithog~·aphic, much jointed ........ . 
21. Limestone, light gray, lithographic ...................... . 

8 

6 

8 
4 
6 

6 

Total thickness of rock .............................. 50 10 

Eyerman, G., Estate, Ffrst Quarry (I, 20) :- This quarry 

Section. 

is situated east of Vir~inia avenue, near Maeder. The product Location and 

is mostly building stone, but a little dimension stone, macadam pro<luct. 

and paving stone, is quarried. The quarry has been worked 
since 1882. It is about ninety feet wide and three hundred and 
twenty feet long. 

The following section, in descending series, was obtained 
here:-

FEE'L'. INCHES. 
1. Loess ..... ; ............................................ ~ 6 -18 
2. Residuary clay, mined with the gravel of the drift....... 1 
8. Limestone, partially decomposed... . . . . . . . . . . . . . . . . . . . . . . 2 
4. Limestone, light gray, fine grained................... . . . . 13 6 

Section. 
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l<'EET. INCHES. 

5. Limestone, gray, coarse and fine grained,few fossils, several 
layers......................... . . . . . . . . . . . . . . . . . . . . . . . 5 6 

,. Limestone, gray, compact, siliceous..... . . . . . . . . . . . . . . . . 5 
7. Limestone, gray, numerous concretions of chert.......... 1 4 
8. Limestone, dark gray, fine grained, compact and hard in 

two layers.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4 

9. Limestone, lavender, very flue grained, and compart, 
brittle, calcite veins .................................. .. 

10. Limestone, very dark gray, sub-crystalline ............... . 
11. Limestone, gray and yellow, fine grained, siliceous.... . . . . 2 
12. Limestone, light and dark gray, cherty .................. . 
13. Limestone, drab, very fine grained ........... : .......... . 
14. Shall', greenish blue, sandy ............................. . 
15. Limestone, gray and bluish, fine grained.... . . . . . . . . . . . . . . l 
lG. LimeEtone, light gray, fine and coarse grained.... . . . . . . . . 3 
17. Limestone, light .e:ray, floe grninea ...................... . 
18. Limestone, white and grayish, fine grained . . . . . . . . . . . . . . . 2 
19. Like number 18, but contains much chert....... . ......... 3 

!O 
5 
!) 

3 -- a 

4 

10 
2 

Total thickness of rock...... . . . . . . . . . . . . . . . . . . . . . . 40 7 

.Eyerman, G. (I, 13) :-Mr. Eyerman has a quany which is 
situated on the corner of Carr Lnnc avenue and Rutger street. 
It was opened in March, 1889. The product consists of ma­
cadam, paving, building and dimension stone. 

The section here is about the same as that at Christian Pic­
pers quarry, given on p. 58. 

Friederichs, Jacob (I, 20) :-Mr. Friederichs has a quarry s it­
uated at the intersection of Minnesota avenue and Maeder street, 
which was opened about seven years ago. The quarry is rec­
tangular in shape, is about sixty feet long by fifty feet wide, 
and is drained by a subterranean channel. 

The following section, in de'3cending series, was obtained 
here:-

~'•an. 1NC II F, g, 

1. Soil a.net Locss...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1 G 
2. Gravel and residuary clay .............................•.. 16 
3. Limestoue, partially decomposed....... . . . . . . . . . . . . . . . . . . 2-6 
4. Limestone, light gray, soft......................... . . . . . 3 
5. Limestone, light gray, several layers iaterstratitled with 

cher~.......................... .. . . . . . . . . . . . . . . . . . . . . . . i 4 
G. Limestone, light gray, in thin layers, calcite veins....... . . 7 
7. Limestone, very light gray, chert concretions and layers 

near the top....... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 
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. FEET. INCHES. 

8. Limestone, brownish, siliceous, numerous chert concretions 
and layers near the top and bottom.... . . . . . . . . . . . . .. .. . 5 

9. Limestone, gray, foseiliferous, coarse grained, in two 
layers......... . ......... . ........................... . . 3 

10. Limestone, gray, fossiliferous, calcite veins.. . ........ . . . . 1 
8 

Scctton. 

11 . Limestone, light gray, coarse grniued, several layers . ...... 6 
12. Limestone, light gray, fine grained, soft, two layers....... 3 

Total thickness of rock ............................ 36 9 

Fruin, Bambrick & Uo., First Quarry ( H, 12) :-This quarry 
· · d t h · t· f C b d p · t Loc11tion and IS situate a t e JUDC 100 o a anne avenue an apm s 1·eet. product. 

There are two shallow openings, one on each side of the Mis-
souri Pacific railway. Work was begun here about two years 
ago, and has consisted mainly of the removal of stone for the 
product10n of macadam. 

Fruin, Bamb1·ick & Go., Second Quarry( C, 14) :-This quarry 
is situated on the " Frisco" rail way at Clifton H eights. The 
product consists mostly of macadam and building stone. Some 
paving is al,w produced. 

The following ,.;ection, in descending series, was obtained 
here:-

FEET. INCHES. 

1. Loess ................................................... 30 
2. Limestone, much broken and more or less decomposed ..... 10 4 

3. Limestone, gray, flue grained, compact, in three ten il:ch 
layers............................................. .. ... 2 6 

4. Limestone, gray, full of dark colored flinty concretions ... . 6 Section. 
5. Limestone, gray, soft, occasional chert concretions .. . .... . 10 
6. Limestone (covered with debris)......... . ............... 2 
7. Limestone, light gray, compact, in two layers each thirty 

inches thick..................... . . . . . . . . . . . . . . . . . . . . . . . 5 

Total thickness of rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2 

Fruin, Bambrick & Uo., Third ~uatTy (I, 13) :- This 
quarry is situnted on the south-east corner of Grand and Chou-Location. 
teau avenue;;. \York was begun by the present, operators in .May, 
1890, with the intention of producing paving stone, macadam 
and rubble. But little work bas been done as yet. 

The following section, in dcsccndin~ series, was obtained 
bere:-

4 
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FEET. INCIIES, 
1. Loess ....................................... : • . • . . . . . . . . 3 
2. Limestone, weathered in thin layers ...................... 20 
3. Limestone, yellow, soft and shaly ....................... . 
4. Clay, yellow, soft, laminated ........................... . 
5. Clay carrying flinty nodules ............................ .. 
6. Shale, green, so(t ....................................... . 
7. Limestone, bluish gray, very fine grained, compact, iu 

two layers, respectively three feet and a foot and a half 
thick.... ............................ ......... ..... . . . . 4 

$. Limestone, gray, in six to ten inch layers................. 4 

9. Limestone, gray, rather coarse grained, in two eighteen 
inch layers ............ , . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

10. Limestone, gray, hard, compact.......................... 5 

2 
6 

4 
6 

6 

Total thickness of rock ....... , . . . . . . . . . . . . . . . . . . . 38 0 

Fruin, Bambrick & Go., Fourth Quarry (H, 12) :-This 
quarry is situated near the junction of Cabanne and Chouteau 
avenues. The product consists of macadam, paving, buildin~ 
stone and rubble. The quarry is about thirty-five feet deep. 
There is a thin stripping of loess and decomposing limestone. 

G1·und, Louis (K, 19): - Mr. Grund has a large quarry 
which is situated west of the Iron Mountain and Southern rail­
way track, near Meramec street. The quarry is two hundred 
feet long end sixty feet <leep. The pro<l uct consists of macadam, 
building stone and paving. The quarry is in the same bluff as 
the Work House* quarry and the sections at the two quarries 
are very similar. 

Heman B1·os.(O, 10):-This firm hasaquarry which is 
situated in the block west of Main Street and south of Brooklyn. 
8tone for most all the common uses is produced. Following is 
the columnar section made at the quarry, in descending series: -

FEET. INCHES. 
1. Soil, Ioess and decomposing limestone.... . . . . . . . . . . . . . . . . 4-12 
2. Limestone, in thin layers . . . .. . . . . . . . . . . . . .. . . . . . .. .. . .. 4 
3. Limestone, in two beds (inaccessible).. .. .. .. . . .. . . . . .. . 8 9 
4. Shale, greenish, alternating with limestone .... . . . . . . . . . . . 1 g 
5. Limestone, gray to bluish, fine grained................... 1 8 
6. Limestone, gray, vary-grained, cherty in upper part..... 2 
7. Shale, greenish, with nodules of limestone........ . . . . . . . . 4 
a. Limestone, dark gray, rather coarse graiaed. . . . . . . . . . . . . S 10 
9. Limestone, light gray, shaly. . . . . . . .. . . . . . . .. .. .. .. . .. .. . 2 

* For note see p. 62. 

---- -------~...__ 

• 
I 
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FEET, INCHES, 

10. Limestone, light gray, fioe grained, occasional concre-
tions of chert ........................ , . . . . . . . . . . . . . . . . . 1 

11. Limestone, gray, tine grained............................ 1 
12. Limestone, gray, coarse grained crystalline.... . . • . . . . . . . . 1 
13. Limestone, drab, shaly ... .....•.......................... 
14. Limestone, gray to white, line grained, cherty.... .. . . . . . . 2 
15. Limestone, gray and brownish, in beds from one to six 

inches thick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

9 
6 

3 
1 

6 

Section. 

Total thickness of rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 7 

Hogan, E. W. (K, 6): -Mr. Hogan has a quanywhich adjoins 
the Perkinson Second Quarry on the Eleventh street side. The Locatdtontand 

pro uc. 
product consists of macadam, building stone and paving. Stone 
is hoisted from the quarry by derricks. 

Tbe section is the same here as that at the latter quarry. 
Hogan, M. (L, 7): - Mr. Hogan has a quarry on Penrose 

south of Blair avenue. The product consists of m:teadam. 
Following is the section in descendiug ieries: -

FEET. INCHES. 
I. Loess .............................•..................... 20 
2. Limestone, gray, tine grained, compact, in three thirty-

six inches layers............... . . . . . . . . . . . . . . . . . . . . . . . . . 9 
3. Shale ..........•........................................ 
4. Limestone, gray, fine grained .. ;. . . . . . . . . . . . . .. . . . . . . . . . . 1 
5. Limestone, thin beds, in some places two to three feet 

thick, in others two to six lnc!ies thick.... . . . . . . . . . . . . . . 15 

1-3 Section. 
8 

Total thickness of rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 10 

Hogan and Moran ( J, 9): - This firm has a quany which is 
situate<l at the north-east corner of Magazine street and Garri- Location. 

son avenue. lt was opened fifty-one years ago, and was worked 
by R. Kingen for seventeen years. Mr. Hogan then worked it 
for twenty-five years when it went into the hands of the pre-
sent firm which has since operated it continuously. The prod- Product. 

uct consists of macadam, building stone and paving. Stone is 
loaded, in the quarry, into movable wagon beds, hoisted to the 
surface and delivered to the wheels of the truck. 

The upper part of the section is the same as that at Cava­
naugh's, as given above. The entire section is as follows, in de­
scending series : -

• 
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FEET. lNCHBl!I. 

1. Limestone, same as at Cavanaugh's ...............•...... 39 ! 
2. Limestone, gray to drab, hard, crystalline................ 3 
3. Limestone, full of chert concretions...................... 10 
4. Limestone, light gray, hard, considerably faulted.......... 4 

5. Limestone, drab, lithographic, considerably faulted... . . . . 2 6 
6. Limestone, light gray, cherty, lithographic, in three layers 6 
7. Limestone, dark gray, siliceous, splits easily, lo three 

layers . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. . . . . . . . . . . 2 10 
8. Shale, greenish, very persistent...... . . . . . . . . . . . . . . . . . . . . 2-l 
9. Limestone, gray, hard, fine grained, compact, In two layers 5 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . . . . . . . 63 9 

Kernpj, Conrad (I, 20): - Mr. Kempf bas a quarry situated 
next to Mr. Friedericks, which was opened in 1883. Dimension 
and building stone, and macadam are produced. The quarry is 
drained by a subterranean stream. It is about one hundred and 
eighty feet long by one hundred feet wide, and exposes the fol­
lowing columnar section, in descending series:-

FEE,:. INCHES. 
1. Loess ................................................... 10-20 
2. Residuary clay, mixed with tbe gravel or the drift .... . 18 
3. Limestone, partially decomposed ....................... . 6 
4. Limestone, drab, uniform fine grained,hiµbly fossiliferous, 

in two and sometimes three layers.. ... . .............. . 5 
5. Limestone, gray and light brown, chert layers and concre-

tions .................... . ........................... . 3 
6. Limestone, light gray, uniform fi11e grained ............. . 2 
7. Limestone, dark and light gray, rather fine grained, quite 

hard ............ ······································· 10 
8. Limestone, gray, coarse grained, in three layers ......... . 8 
9. Limestone, dark gray, coarse grained, fos,-iliferous .. .... . 4 10 

10. Same as number 9.... . . . . . . . . . . . . . . . . . .........•....... 6 
ll. Limestone, gray, coarse and fine grained, in a variable 

number of layers ............... .. ..................... . 3 . 8 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 8 

!{em, Aclam: - See Albernacius. 
I1inealy ancl /:Jons (K, 7) : - This.firm has a quarry which is 

situated in the block between Florissant, Twen,ty-second, Pen­
rose and Angelica streets. It was opened in the spring of 1889. 
Buildin/! stone, curbing and macadam are the chief products. 
The quarry is about sixty feet long, fifty feet wide an<l exposes 
the following coluru11ar section, in descending 8Cries: -
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F'EET. INCHES, 

1. Loess, drift and decomposing limestone........ . . . . . . . . . . 26 
ii. Limestone, lavender, fine grained, very fossiliferous...... 1 
3. Limestone, gray, coarse grained, crystalline.............. 6 
4. Limestone, gray to lavender, coarse grained in several 

layers ..••. ·. · ..... · · · · ·,, · · · ·,,, , · · - · · · · · · · · · · · · · · · · · ·, 4 section. 
5. Limestone, gray to drab, fine grained, very fossiliferous... 2 6 
6. Limestone, gray and lavender, floe and coarse grained, 

in layers from two to ten inches thick. . . . . . . . . . . . . . . . . 6 6 

Total thickness of rock ........................... 15 6 

Knaus and Willis ( J, 19): - See Allen. 
Krug and Ze.,clt (I, 20): --Tliis firm has a quarry at the cor-

. M' d D l I fi k d . Location and ner of · rnnesota an e or avenues. t wns rst wor e m product. 

1869. The output consists of macadam, paving, building stone 
and "furnace rock." The quarry i::; drained by a subterranean 
stream. It is about two hundred feet long, one hundred feet 
wide, and expose~ the following vertical section, in descending 
series: -

FEET. INCHES. 
I. Loess, yellow clay...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-20 
2. Drift (gravel) and rci=siduary clay... . . . . . . . . . . . . . . . . . . . . 1 
3. Limestone, decomposed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4. Limestone, very siliceous .... ;........... . ....... . . . . . . . . 5 
5. Limestone, in three beds, gray, fitic graln~<I, lower and 

upper heels rather siliceous. . . . • . . . . • . . . . . . .. . . . .. . . . . . . 3- 4 
G. Limeston~, in two beds, almost white, rather coarse 

grained, i>uture joints.... . . .. .. . .. .. .. . . . .. .. .. .. .. .. . 2 G 
7. Limestone, gray, very fine grained, compact, brittle, called 

'' glass ledge".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
8. Limestone, dark gray and brown, numl~rous calcite cr.rsLals, 

disintegrates rapidly..... . . .. . . . .. . . .. . . . . . . . . .. . . . . . . l 10 
9. Limestone, gray, compact... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 2 

10. Limestone, in thin layers, white ancl gray, cherty.... ... . . . . 4 
11. Limestone, in thin layers, white and gray................. 5 
12. Limestone, gray, fine grained, chert concrcti0us and layers 4 
13. Limestone, gray, coarse grained, siliceous................ 4 
14. Limestone, gray, coarse grained . . . . .. . .. . . . . . . . . . . . . .. . . 3 
15. Limestone, gray, coarse grained................ . . . . . . . . . . 4 
16. Limestone, gray, coarse grained, fosgiJiferous . . . . . . . . . . . . 1 8 
17. Limestone, gray, coarse grnined, easily di~integrated ... . . 7 
18. LlmesLone, gray, rather coarse grained, bard............. 1 8 

Total thickness of rock ...•....................... 40 :~ 

Section. 
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Lohrurn, John 0. (L, 17):-Mr.Lohrnm has a quarry, 
situated in the face of the Mississippi river bluff, near the foot 
of Cahokia street, and on the Iron Mountain & Southern rail­
way. The chief product is macadam and building stone; but 
some paving and dimension stone is quarried. The section 
here is about like that given below, at Martin Lorentz' quarry, 
although it is a little higher in the series, and a few different 
ledge'3 come in at the base. The quarry has a face of three 
hundred feet in length. It was opened in 1883. 

L01·entz, Ma1·tin ( L, 17): -This quarry is situated by the 
Ride of the Iron Mountain & Southern railway track, near 
Cahokia street. It is one of the series of quarries which are 
worked in the face of the Mississippi river bluffs, and may be 
seen in the illustration on page 41. The principal product is 
building stone and macadam. The following section,* in de­
scending series, shows the character of the material used:-

] ' EET. INCHES. 

1. Loess, the stripping. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-~0 
2. Drift of pebbles....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
8. Limestone (Analysis No. 20), liiht gray, darker towards 

top, fine grained..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
4. Limestone (Analysis No. 21), like No. 3... .. .. .. .. . . .. . 1 
5. Limestone (Analysis No. 22), light, yellow and gray, soft 
6. Limestone (Analysis No. 23), light and dark gray, varying 

texture, compact, brittle, hard............... . .......... 2 
7. Limestone (Analysis No. 24), gray, fine grained, jointed.. 2 
8. Limestone (Analysis No. 25), light gray, floe grained, 

color and texture somewhat variable...... . . . . . . . . . . . . 2 
9. Limestone (Analysis No. 26), dull gray to yellowish, 

harder towards base.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
10. Limestone (Analysis No. 27), brownish and gray, coarse 

grained, shaly near top, two layers varying in thickness 3 

6 
10 
8 

10 
6 

6 

2 

11. Limestone (Analysis No. 28), like No. 10................ 2 4 
12. Limestone (Analysis No. 29), dull gray, very fine grained. 5 
18. Limestone ( Analysis No. 30), drab, hard, brittle, JiLhogrs-

phic.... .. .. .. .... .... .... ...• ... ... .... ... .. ....• .• 11 
14. Sh-ale ...................•.............................. 
15. Limestone (Analy1>is No. 81), gray, hard................ u 
16. Limestone (Analysis No. 82), light drab, with d,trk bands. 1 10 
17. Limestone (Analysis No. 33), dark gray, carries layer of 

chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 11 

* For the results of analyses of average samples of the beds of this section, 
see page 76. 
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FBKl'. INCHES. 

18. Limestone (Analysis No. 84), light drab, fine grained, 
layer of chel't three feet from base varyiog in thickness 8 2 

HI. Limestooc (Analysis No. 35), dark gray, geodes, lined 
with calcite crystals. . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . 8 

20. Limestone (Analysis No. 36), light .gray, soft chert, con-
cretions near top ............•.................•...... 

21. Limestone (Analysis No. 87), grny, coarse grained ...... . 
2i. Limestone (Analysis No. 38), like last, but poorer quality 
28. Limestone (Analysis No. 39), dark gray to brownish, 

lower sixteen inches cherty ........... , ............. . 
24. Limestone (Analysis ~o. 40), brown, otherwise like No. 28 
25. Limestone (Analysis No. 41), drab, hard, brittle, tine 

grained, lithographic ..................... , .......... . 
26. ,Limestone (Analysis No. 42), dark gray, coarse grained, 

hard, in three ledges ................................ . 

2 
1 10 

10 

4 

3 9 

1 6 

3 4 

----
Total thickness of rock ......... , . . . . . . . . . . . . . . . . . 56 4 

Section. 

.11:fohun, Patrick (I, 13) :-Mr. Mohun's quarry adjoins that 
of Christian Pieper.,;, and occupies about half of the same open-
ing, which is two hundred and seven feet long and one hundred Location. 

aud fifty foet wide. Work is at present suspended. 
0' .11fea1·a, John B., First Quarry (F, 17) :-This quarry is one 

of three which are conducted by Mr. O'Meara. It is situated on 
the south sjde of Euclid, and on the west side of Ashland ave­
nues. It has been worked snice 1876. The product consists of 
d. . . d " d · t t St Product. 1mens1on stone, pavrng, maca am, ioun at1011 s one, e c. earn 
saws have been used :for about five years, and at present a chan­
neling machine is in use. 

The outline of the quarry is roughly circular at the surface, 
and is about four hundred yards in circumference. The follow­
ing section in descending series, is exposed :-

l<'EET. lNClIE8. 
1. Stripping, Loess, drift and decomposing limestone .. '. ..... 20 
2. Limestone (inaccessible) ........•.................•..... 10 
8. Limestone, gxay, jointed lo four layers................... . 8 8 
4. Limestone, gray, lithographic, in many layers .•........... 11 
5. Limestone, gray at top, growing very dark downwards, section. 

containing much chert, especially at the tvp . . . . . . . . . . . . 2 6 
6. Limestone, g·ray, flue grained............................ 10 
7. Limestone, dark and light gray, concretionary............. 3-6 
8. Limestone, gray, uniform texture, best dimension stone 

in quarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 2 9 
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FEET. lNCRES. 
9. Limestone, brownish, coarse grained, fossiliferous, several 

layers.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 o 
10. Limestone, gray to bluish, fine grained, many layers, fos-

elliferous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3 
11. Limestone, dark gray, fine grained, many layers. . . . . . . . . . 7 6 
12. Limestone, gray, flue grained, fossiliferous, numerous cavi-

ties . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
13. Limestone, gray to brown, coarse grained . . . . . . . . . . . . . . 1 
14. Limestone, brownish, quite soft . . . . . . . . . . . . . . . . . . . . . . . . . 1 
15. Limestone, dark gray, coarse grained, siliceous. ....... . ... 1 
16. Limestone, dark gray, with horizontal streaks of brown, 

fine grained.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 5 
17. Limestone, gray, fine grained, concretions of chert at top . . S 
18. Limestone, dark gray, fine grained. . . . . . . . . . . . . . . . . . . . . . 3 
19. Limestone, very dark gray, coarse grained ...... . . . ....•. 
20. Limestone, gray, fine grained ..............•............. 
21. Limestone, dark gray, floe grained ...................... . 
22. Limestone, gray, vary in texture from coarse to fine...... 2 
23. Limestone, dull gray, coarse grained . . . . . . . . . . . . . . . . . . . . . 3 
24. Limestone, light gray, fine grained, soft, dresses to white.. 8 
25. Limestone, gray, with greenish tinge, breaks into thin 

layers.................. . ................. . . . . . . . . . . . . 1 
26. Limestone, gray, coarse grained . . . . . . . . . . . . . . . . . . . . . . . . . 2 

4 

8 
8 

5 

11 
7 
G 
8 

2 

4 

Total thickness of rock ............ , .............. 81 4: 

The beds have distinct northeasterly dip. 
O' Meara, John B.; Second Quarry (K, 9}: -This quarry is 

situated at the corner of Twenty-fifth and Montgomery streets, 
and occupies nearly a whole block. It was opened about twenty­
five years ago. No dimension stone is qnarried at present, al­
though formerly a considerable amount of it was produced. 
The output is mostly paving, foundation stone and macadam. 
One four inch Ingersoll drill is used. Stone is hoisted from 
the quarry in the movable bec.ls of wagons by derricks. The 
stripping varies here from a few inches to thirty feet in thick­
ness. The upper twenty-five feet of limestone are very flinty, 
and are worth but little, though a few of the layers may make 
good curbing. 

O'Meam, John B., Third Quarry (F, 12): -This quarry is 
situated at number 4400 Clayton road. The product consists 
mostly of curbing and paving, and u small amount of building 
stone. Hand drills and a derrick tire used. 
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The following section was made in the quarry, in descending 
series: -

FEET. INOHES, 

1. Loess ................................................... 40 
2. Limestone, decomposing .................... · . ·. · · · · · · · · · 5 
3. Limestone, irregular, cherty i,.ud hard layers ............ . 5 
4. Limestone, -in layers, varying from two to ten inches ..... . 10-11 
6. Limestone, dark gray, hard, in four layers, used for curb-

ing ................................................... . 3 
6. Limestone, gray, hard, chert concretions, stylolites ...... . 2 6 

7. Limestone, gray, fine grained, used for paving nltogctber .. 10 
8. Limestone, gray, fine grained, in two layers, used for curb-

Ill~ .•.••••••••••••••••••••••.••.•••••••••• • ••••. • • •. • • 6 
9. Limestone, gray, uniform fine texture, weathers into sev-

eral layers .................... · .. · · · · · · · · · · · · · · · · · · · · · · 2 6 
----

Total thickness of rock ............................ 31 4 

Perkinson, J. E. & B1·0., First Quarry (J, 7): -This 

Section. 

quarry is situated near the corner of Harrison and Grand nve- Location. 

nucs. It was opened in 1870, and bas heen worked by the pres-
ent owners for sixteen years. It is about one hundred and 
thirty-five feet deep. Stone for all the common purposes is 
quarried. 

The following section, in descending series, was obtained 
here: -

FEET. INCHES. 

1. LOCI'S, ............................................. , .... !0 
2. Lime~tone, decomposing 9.nd weathered........ . . . . . . . . . . 10 
3. Limestone, gray, compact, in two layers....... . . . . . . . . . . . 5 
4. Limestone, in thin layers .......•........................ 20 
5. Limestone, gray in two thirty inch layers................ 5 
6. Limestone, in thin layers................................ 4 
7. Limestone, dark gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 
8 Lime:stone, se1•eral layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
9. Limestone, very thin layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 

10. Limestone, gray, variable texture...................... . 6-7 
11. Limestone, gray, chert concretions, in three layers....... 6 
12. Limestone, white, compact, uuiform texLure, weatben, dark 

in places . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

13. Limestone, gray, coarsely crystalline..... . . . . . . . . . . . . . . . . 3 
14. Limestone, light gray, compact.... . ..... .. .. . . . • . . . . .. . . l 
15. Limestone, white and f(reenisb, in alternating layers which 

vary from ten to twenty-four inches in thickness........ 5 

16. Limestone, light gray, compact, in three layers........... 4 

6 

6 
6 

6 

6 
10 

Total thickness of rock ..................... ~. . • . • . 86 4 

Section. 
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Perkinson, J. E. & Bro., Second Quarry ( K, 6): - This 
quarry is situated near the corner of Bissell street and Broad­
way. Stone for all the common purposes is quarried. 

Following is the section, in descending series, obtained 
hel'e:-

FEET. INCHES. 

1. Locss ........ ................... ........................ 15 
2. Limestone, weathered... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3. Limestone, shaly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
4. Limestone, gray.... ....... ... ........................... 3 
5. Limestone, dark gray and blue, crystalline, calcite veins, 

flinty in places. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
G. Limestone, yellow and brown, changes color abruptly, cross 

bedded........... .. .......... ........ .... .... .... .... 1 8 
7. Limestone, light and dark gray, in layers varying in thick­

ness from twenty to thirty-six inches................... 9 
8. Limestone, grny, in two to ten inch layers ................ 15 
9. Limestone, dark gray, flue g1·ained.... . . . . . . . . . . . . . . . . . . 4 

10. Limestone, light gray, fine grained....................... 1 

8 

11. Limestone, gray, coarse grained, in four layers........... 1 8 
12. Limestone, light gray, in three layers.... ................ 2 6 
13. Limestone, gray, fine grained, in two layers . . . . . . • . . . . . . . 10 
14. Limestone.............. . ............................... 8 
16. Limestone, in six to twelve inch layers.. . . . . . . . . . . . . . . . . • 15 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . . . . . . . 65 6 

Pickel, Oom·acl (I, 13):-Mr. Pickel bas a quarry which i:S 
situated on the northeast corner of Hickory street and Theresa 
avenue. It was opened in 1883. The product consists of mac­
adam and building stone. 

The section here is about the same as that at Christian Pie­
per' s q unrry, given below, except that the shale layer changes 
into a shaly limestone. 

Pieper, Christian (I, 13) :-Mr. Pieper has a quarry which 
is situated on the southeast cornet· of Can Lane avenue and 
H ickory street. It was opened in 1886. 'l'he product consists 
of macadam and building stone. 

The following section, in descending series, was o btaine<l here: -

FEET. lNCBJilS. 
1. Loess........... .. . . . .. . . . .. .. . . . . . ... .... .. .. . . •. .. .. . . 2 
2. Limestone, gray, decomposing, in thin beda .............• 10 
8. Limestone, dark gray, soft....... . . . . . . . . . . . . . . . • . . . . . . . 1 
4. Limestone, gray, tine grained, compact, In four layers.. . ... i 

(I 
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FEET. 1NCHE8, 

5. Limestone, dark gray, compact, in three eighteen inch 
layers.......................................... . ....... 4 6 

6. Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
7. Limestone, gray, floe grainecl, jointed, three layers.... .... 5 
8. Limestone, light gray, compact, in two twelve inch, and 

one thirty-six inch layer........ .. . . .. . . . . . . . . . . . . . . . . . . 5 

Total thickness of rock ........................... 31 6 

Pende1·gast, Gem·ge ( D, 7) :-Mr. Ptndergast has a quarry 

Section. 

which is situated on Florence avenue, throe or four blocks north Location and 
prodnct. 

of Easton avenue. It is a small shallow quarry about three 
hundred feet long by one hundred and twenty-five wide. It was 
opened in 1889. The product consists of building stone, ma<.:-
adam, dimension stone and riprap. 

The following section, in descending serie:s, was obtained 
here:-

FEET. INOHII!. 

1. Loess..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 
2. Drift................................................... 6 
3. Limestone, decomposing ................................ . 5 
4. Limestone, drab, lithographic .......................•.... 5 
5. Limestone, brownish, numerous crystals of calcite ..•. ... 8 
6. Limestone, gray, fine grained, on weathering exposei< many 

crlnoid stems ....................... , . ....... , ... ·.,·,· 2 

7. Limestone, light and dark gray, uniform texture ......... . 10 
8. Limestone, light gray and brown, numerous calcite crystals 

and corals, fine grained, ................... , ........... . 4 10 
9. Limestone, gray and brown, fine g1·ained, sillceous ....... . 1 3 

10. Limestone, light gray, finely crystalline ................. . 2 
----

Total thickness of rock ............ .. ............... 17 o 
The beds here dip southeasterly. 

Seel.Ion. 

Ridemeyer· (L, 7): - Mr. Ridemeyer has a quarry which is 
situated at Newhouse avenue and Nineteenth street. The quarrv 

• Location nnd 
is a.bout seventy-five feet square and forty-four feet deep. The product. 

product consists of rubble and macadam. 
Following is the section here, in descending series: -

l<'EET. lNCHEg. 
1. Loess ...........................•...................... 30 
2. Limestone, irregular thin layers.. . . . . . . . . . . . . • . . . . . . . . . . . 5 

3. Limestone, gray, coarsely crystalline..................... 2 
4. Limestone, gray, coarse grained...... . . . . . . . . . . . . . . . . . . . . 2 

6 
6 

8ectio11. 



60 BULLETIN, MISSOURI GEOLOGICAL SURVEY. 

FEET. lNOHli:S. 

5. Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-10 
Section. 6. Limestone, gray, compact................................ 2 6 

Locat,on. 

Section. 

LoMtion. 

Pltmt. 

7. Limestone, Irregular thin layers ......................... 15 

Total thickness of rock. . . . . . . . . . . . • . . . . . . . . . . . . . . 28 2 

Stiefel cind Rudcert, First Quarl'y (G, 6): -This quarry is 
situate<l bctwceu Cora und Marcus avenues, on the north side of 
the Natut'al Bridge road. Stone for all common purposes is 
quarried. It was opened in 1888. It is three hundred feet 
long, sixty-four feet wide, and exposes the following columnar 
section, in descending series: -

FEET. INCRlo:$. 

1. Loess...... . . . . . . . . . . . . . . . . . . . . ........................ 14 
2. Residuary clay mixed with the gravel of the drift ........ . 1 
S. Limestone, partially decomposed .•....................... 
4. Limestone, brown, coarse grained ....................... . 2 
5. Limestone, drab, fine grained, compact, hard and brittle .. 9 

6. Limestone, gray, coarse grain ........................... . 3 
7. Limestone, light drab, fine and coarse grained, lithographic 

in places............. . . . . . . . . . . . . . . . ................• 6 
8. Limestone, bluish, fine grained ......................... .. 2 6 
9. Shale, bluish and green, barcl, merges into number 8 .... . 2-7 

10. Limestone, dark brown to drab, contains numerous crystals 
of pyrites ......•............... , . , , , , . , .. , . ·, .... , • , , , · 8 

11. Shale, bluish green, in layers, with thin layers of limestone 
12. Limestone, verydarkgray,coarsc gl·aincd, quite large masses 

of pyrites ............................................ . 11 
18. Limest .. ne, dark gray, flue grained, suture joints, fossilif-

erous, pyrites especially near top ...................... . 5 
14. Limestone, light gray, flue grained ..................... . s 8 
15. Limestone, gray, coarse grained ......................... . 2 

---
Total thickness of rock.... . . . . . . . . . . . . . . . . . . . . . . . 26 2 

Stiefel csnd Ruokert, Second Quai·ry (M, 15) :-This quarry 
is situated in the city itt the foot of Barton street, on the north 
side of the Iron Mouutain and Southern Railway. It is one of 
the largest quarries in the city, being very <leep and having a 
large rock face to be worked. Its shape is somewhat oval. A 
view of the '3outh end of the quarry is illustrated opposite pagP-
42. It was opened in 1863. At present its chief product is mac­
adam. Two Rand drills and a No. 4 Gates' crusher are in use. 
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The following section,* in descending series, shows the char­
acter of the beds :-

FEET. INCHES. 

1. Loess, the strippiag of this quarry..... . . . . . . . . . • . . . . . . . . 4 
2. Limestone, much jointed and weathered .................. 20 
3. Lhnestooe (Analysis No. 1), light gray, coarse grained, 

stylolites at bottom.................................... 2 5 
i. Limestone (Analysis No. 2), gray and drab, finer grained, 

splits into layers, lower third lithographic in character, 
fossiliferous . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 11 

6. Limestone (Analysis No. 3), gray, fine graiaed, highly 
fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

6. Limestone (Analysis No. 4), gray, much jointed, granular. 
7. Limestone (Analysis No. 5), soft drab, lithographic, 

brittle, conchoidal fracture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
8. Limestone (Analys1s No. 6), gray to brownish, coar;;e, 

granular, stylolites. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
9. Limestone (Analysis No. 7), sitme as No. 8, but variable in 

grain, few fossils.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
10. Limestone (Analysis No. 8), soft drab to brownish, irregu­

larly bedded, brittle, conchoi<lal fracture... .......... ... 3 
11. Clay shale, ~ofL greenish . ..... •..... ........... .......... 
12. Lime«tone (Analysis No. 9), almost white, fine grnined, con-

choldal fracture, decomposes readily .................. . 
13. Limestone (Analysis No. 10), soft drab and brownish, 

irregularly bedded, fine grained, conchoid,il fracture... 4 
14. Limestone (Aaalysis No. llJ, soft drab and brownish, fiae 

grained, concholdal fracture...................... . . . . . . 4 
15. Limestone (Analysis No. 12)·, almost white, irr~gulnrly 

beddecl, brittle, coachoiclal fracture, sty lo lites ......... . 
16. Limestone (Analysis No. 13), like number 15, but slightly 

darker................................................. 3 
17. Clay shale, greenish.... .. ........................... ,· .. 
18. Limestone (Analysis No. 14), gray to drab, fine wavy bed-

ding lines, fine graiue<I, stylolites ................... .. . 
19. Limestone (Analysis No. 15), light drab, brittle, con-

choidal fracture....................... . ... .. ...... ..... 1 
20. Limestone (Analysis No. 16), light brown, many bedtled, 

10 
4 

3 

7 

3 

2 
3 

10 

3 

6 

8 

3 
2 

10 

11 

lithographic, cross bedded .in places .............. '...... 4 5 
21. Limestone (Analysis No. 17), drab, coarse grained, gran-

ular stylolites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9 
22. Limestone (Amilysis No. 18), same as No. 21, but finer 

grained. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10 
23. Limestone (Analysis No. 19), two or more becls, dark gray, 

easily dressed ............... , . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Total thickness of rock ......... ......... ......... 75 5 

* For analyses of average samples of the stone from the respective beds of 
this section, see page 76. 

~ectioc. 
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St.· Louis Stone Masons Quar-ry (I, 13): -This is a small 
quarry situated on the north-east corner of Carr Lane avenue and 
Hickory street. 

The following section, in descending series, was obtained here:-

FEET. INCHES. 

1. Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2. Limestone, thin weathered layers ...... . .. . .............. 12 
3 . Shale ... , . ... . .•......... . . . .... .. . . .................... 1 
4:. Limestone, gray, compact......................... .. ..... 7 
5. Limestone, light gray, compact, in two tweh•e inch layers 2 
6. Limestone, light gray, crystalline.. .. .. .. . .. . . . . . . . .. . .. . 5 
7. Limestone, thin shaly layers . . . .. . . . . . . . . . . . . . . . . . . . . . . . 8 

Total thickness of rock ........................... 35 o 

1¥atson Oonstt·iwtion Company (H, 13): -This firm has a 
quarry whieh is situated on the south-west corner of Grand and 
Chouteau avenues. It was opened in December, 1889. T he sec­
tion here is the same as that given of the Fruin, Bambrick & 
Company's Third Quarry, p. 50. 

Wieman, William (G, 6): -:i'ifr. Wieman's quany is sit­
uated on the south-west cornet· of Cora and Margaretta avenues. 
The product is mostly building stone and macadam. The quarry 
was opened in 1880. It is sixty feet lcrng, thirty feet wide and 
exposes the following columnar section, in descending series: -

FEET. INCHES. 

1. Loess . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-30 
2. Residuary clay and decomposing limestone.. . .. . ....... . 5 
3. Limestone, light gray..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4. Limestone aod chert in thin alternatin~ layers............ 1 6 
5. Limestone, light gray.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Total thickness of rock .... . ............... . 5 10 

Wo1·lc House Qua1-ry (K, 19): -This quarry is situated at 
the foot of Meramec street, on the Iron Mountain and Souther n 
railway. It has been opened about forty yea.rs. The most 
important product is macadam. T he laborers employed are all 
convicts. The quarry is <lcep, large and somewhat oval in 
shape. The following section,* in descending series, shows the 
character of the be<ls: -

* For analyses of the stone from the respective beds of this section see 
page77. 
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FEET. INCHES. 

l. Loess as stripping. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . 5-20 
2. Limestone (Analysis No. 43), in broken and weatberecl beds 6 6 
8. Limestone (Analysis No. 44), dark drab, flue grained..... . 2 9 
4. Limestone (Analysis No. 45), light drab, flue grained, two 

inch layer of chert near top. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 

6. Limestone ( Analysis No. 46), drab and yellowish, fine 
grained grades in places to No. 4 without separation. .. . l 3 

6. Limestone (Analysis No. 47), cross bedded, alternating lay-
ers of chert and limestone . .... . . . . . . . . . . . . . . . . . . . . . . . . . 6 6 

7. Limestone (Analysis No. 48), gray and bl'Own, rather fine 
grained, several beds of limestone from two to twelve 
inches thick, two layers of chert two to six inches 
thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 10 

8. Limestone (Analysis No. 49), gray, brown ancl drab, coarse 
grained . ... . ... . .. .. . . .......... . ....... . . . ............ 4 2 

9. Limestone (Analysis No. 50), gray, fine grained, lamin­
ated, four to flvc beds from one to sL"C inches thick . . . ... 2 

10. Limestone (Analysis No. 51), lavender, lithographic, bard, 
brittle, coochoiclal fracture, very flue grained ... . ...... . 

ll. Limestone (Analysis No. 52), very dark gray, rather fine 
grained, slightly cross bedded . ....... . .. . . . ........... . 

12. Limestone (Analysis No. 53), same as No. 11 .. .. .. .. .. .. . 
13. Limestone (Analysis No. 64), gray and drab, floe ~rained 

hard, carries oblong and spherical masses of cher t . . . .. . 
14. Limestone (Analysis No. 55), and chert in alternate bat 

non-continuous layers .. .... . ........ ..... .. .. ....... . . . 
15. Limestone (Analysis No . 56), dark gray, considerable chert 
16. Limestone (Analysis No. 57), dark and light gray, over­

laid by two feet of chert w ith little l!mestone, lam in-
ated, cross bedded . . ........ . ........... ... . . . .. ...... . 

17. Shale .... . . . . . . . . . . .. . . . . .. .. . . .... . .... . ... . .. . . . .. .. . 
18. Limestone (Analysis No. 58), ~ray, drab and grl!enisb, 

coarse grained, stylolites, fossiliferous, chert band at 
top ...... . . .... . . ... . .... .... . . . ... ... .. . . . . ....... . .. . 

19. Shale ...... .. . . ... . .... .. .. . .. ... . . ... . ... . ...... . .. . .. . 
20. Limestone (Analy$iS No. 59), light yeJJow, drab and gray, 

large balls of chert a foot or more in diameter near top, 
fossiliferous and geodal . .... . .. ... •.. . .. ... . . .. . .. .. .. . 

21.· Limestone (Analysis No. 60), gray to brown, line of chert 
at top, stylolites, soft, fine and coarse grained . ... . .. . .. . 

1 
3 

2 

12 
3 

3 

2 

6 

4 

4 

9 

4 

6 

1 

3 

~ 

9 
------

Total thickness of rock ....... . ..... . .. . .......... 69 4! 

;;cc1lon. 
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QUARRIES IN ST. LOUIS COUNTY.* 

Boehm, Pritz (50) :- Mr. Boehm bas a quarry near Bobring, 
in the St. Louis L imestone. It has about four hundred feet of 
rock face, in which the following section , in descending series, 
is exposed : -

FEET. lNCUES. 

1. Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2. Limestone, much decomposed......... ... ....... .. .. . ... 2 
3. Limestone in several layers, with shaly partings, several 

layers are about 10 inches thick, suture joints..... . . . ... 6 
4. Limestone, lavender, fine grained, scattered concretions of 

bluish chert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
5. Limestone and Shale, like No. 3, except layers not so thick. 6 6 
6. Limestone, gray to lavender, fine grained, crystalline, fos­

siliferous, in three layers.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Total thickness of rock.... . . . . . . . . . . . . . . . . . . . . . . . . 17 2 

G1·ystal Spring Qua1·1·y Go. ( 4 7) : - This firm quarries stone, 
which is probably of the St. Louis Limestone, in an old bluff 01 

the Missouri river, near Vigus SU1tion, on the St. Louis, Kansas 
City, and Colorado railway. Work was begun in 1889. The 
product consists of building stone, riprap, etc., but is soon to in­
clude dimensiou stone which the company intends to prnduce on 
a large scale. The qtrnrry is connected with the railway by a 
switch about one h1.1.lf of a mile long. The company controls 
several hundred yards face of workable stone. There are three 
openings in the bluff from each of which stone is removed by the 
use of derricks to freight cars on which it is shipped. 

The section here is the same as given below £or the qnarry of 
the Watson Construction Co., which is close at hand. A sample 
for nnalysis was collected here from beds numbers 4 to 10 ( in­
clusive) of this section. 

Doering, J. II. ( b 1) : - .Mr. Doel'ing has a quany situated on 
the Carondelet Branch railway, southwest of Bobring, in the St . 
Loui8 L.imestone. It is connected with the railway by a half 
mile switch. The quarry has a workable face about eight bun-

* A few of the county quarries mentioued in the tables do not appear in this 
descriptive list. None of such are, however, large producers, so far as could 
be learned. 
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dred feet long. The product consists of Ji mensio11 stone, mac­
adam and riprap. 

Eu1·ekct Qua1·1·y Uo. ( 57): --This company has a quarry 
which is situated on the Gravois road about an eighth of a mile Location and 

product .. 
northeast of Afton, in the St. Louis Limestone. "'\Vork was begun 
in 1889. The product consists of building stone and macadam. 

The following section, in de5cending series, was obtained 
here:-

E'EE1'. 

1. Stripping, residuary clay and decomposing limestone. . . . . . 5 
2. Limestone, lavender, lithographic.... . . . . . . . . . . . . . . . . . . . l 
8. Limestone, gray, crystalline....................... .. . . . .. 1 
4. Limestone, same as last but fosslllferous . . . . . . . . . . . . . . . . 2 
5. Limestone, light gray, crystalline, calcite veins, fossilifer-

ous, In several layers....... . . . . . . . . . . . . . . . . . . . . . • . . . . . . 8 
6. Limestone, light gray, crystalline, In four layers. ......... 8 
7. Limestone, gray, coarse grained, crystalline,calcite, in thin 

layers..... ................... . ............... ... ...... 2 
8. Limestone, gray, fine grained, crystalline ................ . 

INCHES, 

1 
10 

6 

8 
6+ 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2 

Section. 

Fabriclc. Philip, and Mars/tall ( 53): -This firm has u quarry 
situated about one-fourth of a mile west of the Doering and Location. 

Munsen quarries, and about three hundred yards · from the 
Carondelet Branch rail way. The · stone quarried belong::. to the 
St. Louis Limee.tone. 

The following i;ection, in descending series, was obtained 
here:-

l'1rn·r. 
1. Soil and residuary clay .. , ......................... ,..... 6 
2. Limestone, partially decomposed. . . . . . . . . . . . . . . . . . . . . . . . 5 
S. Limestone, dark gray, fine grained................... . . .. 1 
4. Limestone, gray to brown, coarse grained, soft........... 8 
5. Limestone, dark gray, coarse grained, .................. , 1 
6. Limestone, gray to brown, vary grained........ . . . . . . . . . . 1 
7. Limestone, dark gray, lithographic, in three layers........ 2 
8. Limestone, buff, shaly and soft.......................... 1 
9. Limestone, dark dmb, lithogn\phic ...................... . 

10. Limestone, very dark drab, fine grained, crystalline, calcite 
veins, two layers se~arated by a thin bed of brown shale 2 

11. Limestone, dark grny, lithographic, i!l three !avers........ 2 
12. Limestone and shale, in three alternating layers .......... . 
IS. Limestone, dark gray to lavender, fine grained............ 1 

lNCIIES 

6 

10 
8 
6 
8 
9 

10 
4 

8-6 
2 

Total thickness of rock.... . . . . . . . . . . . . . . . . . . . . . . . 25 8 · 

5 

Section. 
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Glendale Quan·y Co. ( 55) : - This company has a qual'l'y on 
the Carondelet Branch railway about half way between Kirk­
wood and ·w ebster, in the St. Louis Limestone. It was opened 
in 1889. The product consists mostly of dimension and build­
ing stone. The quarry has a workable face of about three hun­
dred feet and operates two channeling machines. 

The following section, in descending series, was obtn,ined 
here:-

F~;Er INCHES. 

I. Stripping, clay and decomposing limestone ............. . G 
2. Limestone, yellow to lavender, lithographic, concretions in 

places (has been used by lithographers) ............... . 2 6 
3. Lirr.estone, dark gray, soft . ............................. . 1 6 
4. Limestone, almost white, soft, weathers into two layers .. . 2 10 
5. Limestone, dark gray, coarse grained, crystalline ........ . 2 
6. Limestone, dark gray, fine grained, io two layers ........ . 2 2 

7. Limestone, dllrk gray, floe grained, chert concretions oc-
casionally ............................... , ............. . 4 

8. Limestone, mottled gray to brown, coarse grained, crys-
talline ................................................ . 

9. Limestone, brownish gray, soft, in two layers of eqt1al 
thickness ........... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

10. Limestone, gray, coarse grained. ........ ..... .. ... ... . . . . 2 

Total thickness of rock ............................ 22 0 

La1.tritzen, James.(56):-i\Ir. Lnuritzen's qual'l'y is situated 
at "Webster. The product consists of building and dimension 
stone, a11<l macadam. The quarry is in the St. Louis Limestone. 

The following section, in descending series, was obtained here :­
FEET. INCHES. 

1. Stripping, soil, rcsi<luary clay and decomposing limestone 5 
2. Limei;tone, almost white, fine grained, crystalline, conspicu-

ously cross bedded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3. Limestone, dark gray, coarse grained, suture joiuts, chert 

concretions, in numerous la)'ers ....... :........ ....... . 2 6 
4. Limestone, drab, lithographic, in eight layers..... . . . . . . . . 3 9 
5. Limestone, chocolate to gray, fine grained, fo~siliferous. 9 
6. Limestone, lavender, fine grained, chert concretions...... l 
7. Limestone, lavender, fine grained, fossiliferot1s, in four 

layers ................... , .................... , . . . . . . . . 2 
8. Limestot1c, varying in color and textt1re, in layers one or 

two inches thick............ .... ........ .... ........... 3 
9. Limestone, la\'ender, fine grained, in layers from six to 

eight inches thick ............................. , , . . . . . . . 2 6 

1'owl !hickuess of rock ....................... : ... 20 6 
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Munsen ( 52) :-Mr. Munsen has a qtlllrry in the immediate 
neirrhborhood of Mr. Doerino-' s, with the same rail way connec- Location and 

o o product. 
tion. The product consists of ' ' furnace rock." The quarry 
was opened in 1880. Its face is about seven hundred and fifty 
feet long. The stone quarried is of St. Louis Limestone. 

The following section, in de,;cendiug series, was obtnined :-

FEET. 
1. Soil ancl residuary clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
2. Lim~stone, decomposing........... . . . . . . . . . . . . . . . . . . . . . 12 
3. Limestone, gray, fossiliferous, in several layers.......... 5 
4. Limestone, buff, alternately fine aucl coarse grained, soft, 

fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
5. Limestone, gray, crystalline.... . . . . . . . . . . . . . . . . . . . . . . . . . 1 
6. Limestone, blue to yellowish, vary grained..... . . . . . . . . . . 3 
7. Limestone, gray, coarse grained, fossiliferous, in two 1 .. yers. 
8. Limestone, gray, fine grained . . . .. ...................... . 
9. Limestone, gray, crystalline, fossiliferous, in three layers. 

10. Limestone, gray, flue grained, brittle, fossiliferous, small 
chert concretions near middle... ... . . . . . . . . . . . . . . . . . . . . . 4 

11. Limestone and shale in thin layers ...................... . 
12. Limestone, gray, tioe grained, numerous ~mall concretions 

of chert ..................................... . .. . ..... . 
13. Limestone, light gray, hard, siliceous ....... . ..... .. ..... . 
14. Limei.tone, llght gray, soft ............ . .. . ............. . 
15. Limestone, dark gray, lithographic..... . . . . . . . ........ . 
16. Limestone iin<t shale .......•............................ 
17. Limestone, grayish to brown, coarse grained, crystalline, 

three layers.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
18. Limestone, liivender, fine grained, brittle................ l 
19. Limestone in thin layers, with shale partings, gl'ay to laven-

der, fine grained ...................................... . 
20. Limestone, dark gray, concretionary, In three layers . ..... 2 
21. Limestone, light lavender, fine grained, hard and brittle .. . 
22. Limestone, suture joints ............................... .. 
23. Limestone, light lavencter, fine grained, harcl and brittle, in 

three layers, respectively thirty, twenty-four au~ eight 
inches thick...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

INCHES, 

10 

10 
9 
4 
9 

10 

10 

8 

6 
7 
4 
8 
8 

5 
l 

10 
9 

3 

6 

Total tbkkness of rock ............................ 52 5 

Section. 

Sho1'es Qua1·ry Go. ( 54) :-This quarry is situated on the 
Kil'kwood Branch railway, five miles from Carondelet, in the St. Location and 

Louis Limestone. It was opened March, 1889. The pi·oduct product. 

consists of" furnace rock," paving, building and dimension 
stone. The quarry is an open cut in a hill-side. 
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The following section, in descending series, was obtained 
here:-

l'EET. INCHES. 
1. Soil and residuary clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 4 
2. Limestone, decomposing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2 
S. Limestone, gray to brown, coarse grained....... . . . . . . . . . . 3 9 
4. Limestone, lavender, lithographic, in three layers, the two 

lower of which are separated by a thin layer of shale. . . . 3 2 
5. Limestone, gray, coarse grained, crystalline..... . . . . . . . . . . 1 2 
6. Limestone, lavender, lithographic, in four layers . ... . . . . . . 8 
7. Limestone, gray, fine grained, chert concretions, several 

layers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
8. Limestone, brownish, siliceous, chert concretions..... . . . l 
9. Limestone, gray, crystalline, almost a solid mass of fossils. 

10. Limestont, brownish to gray, coarse grained........ . . . . . l 
11. Limestone, dark lavender, numerous chert concretions ... . 
12. Limestone, light gray, lithographic, chert concretions ... . 
13. Limestone, lavender, lithographic, calcite veins.......... 1 
14. Limestone, dark gray, rather coarse grained . ............. 1 
15. Limestone, mottled, vary grained, concretiouary.... . . . . . . 2 
16. Limestone, gray, crystalline, floe grained toward bottom.. 3 
17. Limestone, lavender, lithographic, in three layers.... . . . . 1 
18. Limestone, yellow, shaly................................ 1 
19. Limestone, lavender, lithographic........................ l 
20. Limestone, gray, fine grained, soft . ...................... 1 
21. Limestone, light gray, fine grained, weathers white....... 2 
22. Limestone, drab and pinkish, lithograpl.lic . . . . . . . . . . . . . . . l 

6 
4 

8 
10 
8 
3 

3 
7 
8 
G 
I 
2 
2 
8 

Total thickness of rock. . . . . . . . . . . . . . . . . . . . . . . . . . . 46 5 

Theby, Michael ( 48): - Mr. Theby has a quarry which is 
situated on the west of South Broad way, near the river Des 
Peres, in the St. Louis Limestone. The product consists mostly 
of "furnace rock," which is sold to iron furnaces for fluxing 
purposes; but a small amount is used as macadam, building 
stone, and dimension stone. The quarry is in a bluff, and has 
about one hundred yards of workable face. No machinery is 
used. 

The following section in desceuding se1·ies was obtained 
here:-

FEET I~CJ-JI!.S. 
1. Loess and residuary clay.............. . . . . . . . . . . . . . . . . . . . 16 
2. Limestone, much decomposed.. . . . . .. . . . . .. .. . . . . . . . . . .. 4 
3. Limestone, drab, coarsely crystalline in two layers of equal 

thickness.... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 
!. Limestone, grayish, coarsely crystalline in three layers.... l IO 
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FEET. 

5. Limestone, ~ray, drab, compact, brittle, splintery fracture 
suture joints, fossiliferous, in two layers......... . . . . . . S 

6. Limestone, buff to bluish, in beds two to six inches thick.. . 8 
7. Limestone, lavender, lithographic.... . . . . . . . . . . . . . . . . . . . . 1 
8. Limestone, lavender, grading to bnff towards the bottom, 

harder and finer grained towards the top. . . . . • . . . . . . . . 2 
9. Limestone, buff, rather tlne grained, calcite veins, in layers 

varying from three to eighteen inches in thickness........ 5 
10. Limestone, mottled buff and bluish, blotches of calcite, 

very fossiliferous ............................•.......... 
11. Limestone, mottled buff and bluish, blotch~s of calcite, 

suture joints........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2 
12. Limestone, lavender, compact, siliceous ................. . 

69 

INCHES. 

3 

I 

3 

8 

6 

Total thickness of rock.... . . . . . . . . . . . . . . . . . . . . .. 29 3 

Zeiss, Henry ( 49): -Two quarries belonging respectively to 

Section. 

Mrs. James Zeiss and to Henry Zeiss, are at present worked as Location. 
one quarry. They adjoin each other in the bluff of St. Louie 
Limestone, in the neighborhood of Mr. Theby's quarry, men-
tioned above. There is about two hundred and fifty yards of 
worlrnble face to the quarry. It was opened in 1872. The 
product consists of macadam, dimension stone, "furnace Product. 
rock," etc. 

The following section, in descending series, was obtained:-
1'ltET. INCHES. 

1. Loess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
2. Limestone, decomposing, and residuary clay ............. 10 
3 . .Limestone, lavender, with mottled appearance, vary 

grained, calcite blotches at bottom, very fosslliterous 2 4 Section. 
4. Limestone corresponding to numbers 3, 4, 5 and 6 of the 

The by section as given above... . . . . . . . . . . . . . . . . . . . . . . . . 12 9 

Total thickness of rock...... . . . . . . . . . . . . . . . . . . . . . . . 25 1 

The beds here dip slightly in a southerly direction. 

Watson Const1·uction Company ( 65): -This company has a 
quarry which is situated in the bluffs of the Missouri river, atLocation. 
Vigus Station. The stone quarried is probnbly St. Loui-, Lime-
stone. The quarry is connected with the St. Louis, Kansas 
City & Colorado railway. Stone is swung from the quarry by 
derricks direotly to the freight cars. The product is mospy 
riprap. 
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The following section,* in descending series, was obtained 
here:-

··E&T. J:,ICllES. 

1. Soil and Loess.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l-11 
2. Residuary clay . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5 
3. Limestone, partially decomposed.... . . . . . . . . . . . . . . . . . . . 4- 5 
4. Limestone, drab, fine grained, hard, brittle, conchoidal 

fracture, in thin layers, one to three inches thick... 2 G 
5. Limestone, like No. 4, but coarser grained and has calcite 

veins ........ . ......... ······························· 
6. Limestone, drab, coarse grained, brittle, sob,conchoidal 

fracture, suture joints, specked with calcite and 
chert, occasional chert concretions, quarries as one bed 
in some places, but In others it splits into two beds... 3 

7. Limestone, like No. 6, but contains pyrite crystals ..... . 
8. Limestone, gray, coarse grained, many calcite blotches 
9. Limestone, like No. s, but in layers three or four Inches 

thick ................................................ 2 
10. Limestone, gray, coarse grained, specke<I with calcite, 

very fossiliferous, often quarries in solid blocks, but in 

8 

10 
8 
1 

places splits into many beds.... . . . . . . . . . . . . . . . . . . . . . 4 5 

11. Limestone, in heavy beds, much weathered, and covered 
mostly with talus ..................................... 10 

Total thlckn<>ss of rock ................. . ......... 27 7 

* The same sect.ion is exposed at the Crystal Spring quarry. 

• 
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STATISTtcAL TABLES. 

The figures, which are given helow, of the prnduction of stone 
quarries, although not complete, are as nearly so as they could 
be made under the circumstances which <Yoverne<l their collection. soorco of statis-n ti= , 

Many of the small producers of stone keep no books, and have 
scarcely any idea of what their annual output amounts to. Others 
who had the desired figures were unwilling to give them to one 
who had not the authority to demand them. In some of such 
cases estimates have been made by the author which are based 
upon the fragments of information gathered about the stone 
quarries. Where this was not feasible figures arc omitted al­
together. Figures estimated by the author are marked by an Omissions. 
asterisk. The figures which are omitted would not, probably, 
affect the total result to any considerable extent. 

The totals given are undoubtedly below those for an average 
year, because of the labor strikes which injured the quarry busi- P;i~0;;~~-~g~~tow 
ness noticeably <luring 1889. I t is claimed by one of the largest 
contractors am! producers in St. Louis that in 1889 the produc-
tion of stone in the neighhorhood of St. Louis was at least thirty 
per cent. below the normal amount. 

The production is given hy different quarrymen in many dif­
ferent terms, but for the pu,:pose of the writer, the figures of 
production obtained have been reduced to those terms which are 
most commonly used. These terms are perches, squarns and 
cubic feet. 

W'herc values were not obtainable with the amounts of pro­
duction, they have been filled out by the use of the average 
market prices for 1889, determined from the figures which were 
obtained elsewhere. 

In the class of ru bhle, rip mp and spall, usea' for ballast and 
such purposes, is included the class of stone, calle<l, "furnace Furnace rock. 
rock" which is sold to th~ iron furnace companies to be used as 
a flux. 

The heading ." Building Stone" in the table is the term used Building stone. 
locally for foundation matel'ial, and it is here applied with that 
local meaning. 
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STATISTICS OF THE STONE QUARRIES OF ST. LOUIS CITY AND 
COUNTY FOR THE YEAR 188!.l. 

THIS LIST DOES NOT INCLUDE LIME PRODUCING QUARRIES, 

The location of qunrrics may be found upon Olli! of the maps accompanying 
this article by their r~sp~ctive coordinates, or numbers. 

Position 
on 

llfap. 
I
~ ... ~ . ;~-~ ~~ ~-~~ . ~ ~4). 

:::-o-g a-o::: ~-= 8 -ac: ... ~-g O o> i=~ ~ g.~ Q ~== -o P > i:i ~= i::, o :o a.Su "'6_..§ PROl'RIETOR. 

l
wd=o.....,~oa~"'dc..ic:0:: 0 =·-(f)= ~o 

-.'O ~ - Q </.lM O Q. .'O ;)::i ,::.'g ~- f< 
.,'!".iO 0 <1-1£0 . .._.,-.. Q<l)Q..e • Ori _oil-! 

o-,.. o 0 rA-e oo~ Z...,.~~ o~-(0~ ~E-t 
------1----------- l'i o~ z ___ ~ ~ ~ _.,. __ 

L, 17 ,Jno. C. Loh rum. ............ . 2,000 5,000 300 600 1,500 $19,975 
L, 17 ~' ru11k Albernaclus.. . .... . . 3oO .. .. . .. 76 .. .. . .. . 500 2,0i5 
L, 17 Adam Kern .. ... .. . .. . .. . .. .. . . 
I, 20 Krng & <lesch..... . .. . . . . . .. 1,075 8,316 
I, 20 <;. Eyermann (estate)........ 300* 4,839 
I, 20 J. Fricderichs ... .. .. . .. . .. . .. . . 

m .. ·7so· 
350* ....... . 

4,598 · · iz',ii4ii · 
7,258 

r,20 Com·ad r-ompf..... . ........ . 60 4,o80 
I, 20 Henry Baldwin . .. . .. .. . .. . 15 3,200 
L, 17 )J:ntln Lorenz.. ... . ......... 300* 4,342 
G, 6 Stiefel & Rockett . . .. .. . .. , .... . . 

· · 2:ooo' 
~00 

G, 6 Wm. Wieman .. .. .. 200 ..... .. .... .. 
N, 9 (2 quar's) Bambrick-Bates. . 500* 25,000* 2,000* 10,000* 8,000* 

0, 10 Heman Hros...... . .. . .. .. . .. 2,000* 6,000* .. .. . .. 1,000 J,000 
K, 7 Klnealy & 8ons .. . .. .. . .. . . . ...... 
G, 7 Devereux & Sons .. . .. .. .. .. 575 1,500 

(F, 12-19) (l{, 9 - H) 
1'', 17, F, 12,J{,9. J. H. O'Mearn................. 5,574 11,993 

1>, 7 G. 1',. Prendergast .... . ...... . .. . .. . 
J, 12 Wm. H. Barnet~..... .. ... .. 1,200 
J, 10 T. K Cavttnaugh.... 3,500 4,000 
.r, 9 llogan & Alorttn........ . .. . a,000 7,000 

I, 13,-ll, 12,- I ~'ruin lla 11l>rlck ""Co 8,200 19,722 c. H (3 quo.r's) 1 • 1 . "' ... , 
C,14 H. Brocksmith.............. JOO 1,200 
l)[, 15 Stiefel & Ruckcrt......... . .. 4,500 100 
M, 15 A.O. )<;nglemann.. . . . .. . . . . 1,000• 3,500 
K, 19 "Work House". . . .. . . .. . ... ~.030 ..... . . . 
H, 13 'Watson Const. Co.. . ... . . . . . . . 
I, 13 Vhrtstinn l'ieper.. . . 300 ... i,000 
I, 13 Patrick Mo huo . . ;.. .... .. .... . ........ . .. .. 
r, 13 St. Louis St.onemnsons . .. . . 
I, 13 G. Eyermann (cstute) . . . 
r, 13 Coorad Pickel .... .. .. . .. . 
J, 10 'l'hos. Byrnes ... . 
J, 7 J.E. Perkinson & Rro 
K, 6 F:. W. Hogan ....... . 

.. 5;000 
400 
100 

4,000 
6,900 

· i,i.oo · 
3,000 

300 

L, 7 - · Hedemayer . ... . 
L, 7 M. Hogon. 900 . . . . . 
K, 19 Louis Grund................ 300 .. 8,273 
J, 19 E . Allen..... .. .. . ............ 20 800 
J, 19 l,nnuss & Willis.. . ... . . . . . . . 2,000 
47 Cryst.~1 Spring Co... .. .. . .. .. . .. . . .. .. .GOO .... 

1,156 

·wo 
700 
300 

1,308 

200 
250 
650 

":ioo· 

'5()() 
850 

200 

48 Michael 'fhcby ... . ........ .. , 100 
ii Henv0:~1 rs. ·zc'.ss : : : : : : : : . .. .. 4~ l ,~00 
51 J.H. Doering........ ... ....... . .. 1,000': ::::::· 
62 -Munsen....... . 
53 P. Fabrick & Marshall ... . . . 
M Sb ores Qunrrv Co.. . ...... . . 
55 Glendale Qua·rry Co ....... . . . 
ll6 Jns. Lauritzen .. .. .......... . 
57 Enreka Quarry Co .. 
58 Tbos. M11dden . . . . . 
59 Andrew Pope .... .. 
60 Henry Siefert... . .. ....... . 
61 Jno. O. Steffen . ............ .. 
62 Jno. Exner . . ........... . .. . 
63 Jefferson Barracks ......... . 
64 Bessen & Sous .... .... ..... .. 
65 · Watson Constn!c. Co ..... . . 
6fi Jno. Schwcnu .. . .... . .. . 
67 Dore & W aliace .. . .... . . 
68 -.Andrew. 

100 
200 
100* 

""soo· 850 

700 .... . 
300* ..... .. 

1,000 34,200 

1,200 iil;ooo 
· i,ooo 
1,030 

1,500 
7,779 

375 

.. 2:000. 

.. 2;000· 

4,000 .. :i;ooo· 
.... .... 

100 
500 

3,450 
200 

1,000 
10,000 

200 
1,200 4,.00 

iz;oi>o' 
30,000 

"i>;i,oi>' 

10,000 460 
11,000 13,000 

s,ooo· 

12,000 

7,862 
5,500 
8,313 

300 
55,000* 
16,000 

.. a;i,oo .. 
73,806 

''in;i;oo 
27,300 
82,020 

69,000 
4,025 

19,400 
15,200 
43,053 

407 
2,800 

.. 2{i,800. 
6,200 

875 
14,700 
5!,975 

"3}12i,' 
6,809 
1,550 
3,400 
8,000 
1,306 
5,310 

· · io:i.o · 
15,000 

i4:ii'i. 
22,425 

1,120 
875 

----·soo· 
5,212 
3,000 
3,870 
4,000 

850 

Totals ............... . 64,399 139,505 10,466 110,414 ' 119,348 $661,351 

* Estimated. 
The figures given In the above table include on iv 51 of the 69 active quarries . . 
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THE LIME INDUSTRY. 

GENERAL REMARKS. 

A large portion of the lime which is consumed and sold in St. 
Louis is produced in di:,;tant portions of the State. There are a 
number of "active" lime kilns in St. Lc,uis county, but uone 
at present within the city JimitE. Stone from the SL Louis, 
Keokuk Burlington •tnd Trenton form'ttions has been burned Fori~ations turn-' ~ , ' , lsh1og lime. 

to some extent, but the Trenton rocks seem to have given the 
most satisfaction, and are now most extensively used. The Bur-
lington formations, where accessible, furnish perhaps the best 
,quality of limestone, hut the limestone beds are so intimately 
mixed with luyers and concretions of chert, that the sorting of 
the materials has proved too great an expense for the extensive 
use of these beds. 

ANALYSES 01<' L I1\1ESTONE. 

For the purpose 0f cletermi_ning the value of the local matcri­
.als for the manufacture of cement and lime, a large number of 
samples of limestone have been analyzed. Wherever a fonna­
tion is now being quarried for the manufacture of lime, there, 
samples of st~me were collected. The analyses were made with 
two specific objects in view. The first was a determination of 0~~~~ts oc anaty­

the absolute value of the rock; the ~econd was the establishment 
of a standard for comparison with the collections from horizons 
which arc not worked for lime production. 

The St. Louis Limestone, within the city limits, is not tit 

Present used for lime makinO' Were the fact e;;itablished No lime kilns In 
o • ~ city lhnlts. 

that beds of the requisite quality for this purpose existed within 
these limits, these be<ls coul<l be used to great advantage, first, 
because of their proximity to the focal market, and, secondly, 
because great quantities of wa8te rock at the numerous quarries 
()Ottld be utilized. Hence, for the purpose of collecting a com-
plete series of snruples, a section was selected in this formation 



Typical section 
chosen. 

Results to be 
reached. 
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which shoul<l represent as nearly as possible all of the different 
beds which could be made available. This section of the St. 
Louis Limestone was constructed from measurements made at 
three quanics along the Mississippi river. Going south · each 
section is thought to be approximately a continuation of the 
preceding one. That at the Stiefel and Ruckert quarry repre­
sents the higher part of the formation, that at Martin Lorentz',. 
the next lower, and that at the Work House quarry, the lowest 
available part. .At, the outset it was hoped that sufficient analyt­
ical work could be done to determine whether the q ualitics of 
the various beds were persistent throughout their t:xtent ; but, 
owing lo a considerable dip of these beds a much larger section 
was found than had been anticipated, and, consequently, the 
number of analyses to be made grew so large as to make this at­
tempt impracticable, at least, for the time being. The results 
of the analyses can, therefore, be applied with exactness only 
to those outcrops from which the samples were actually taken; 
they only suggest what may be expected in other portions of the 
beds they represent. 

The following conventional cross dection, running a little west 
of south, will illustrate the conditions of occurrence and the in­
terpreted relations of the sections: 

Diagramatlc cross section in tbe St. Loo is Limestone, Indicating the relative position of the rocks in the 
quarries where the beds were sampled for analysis. Lookiog west. 
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The samples for the analy~cs given in the following tables 
were collected mostly from active stone quarries. They were Character of sam-

ples. 
taken so as to represent as neady as possible an average of the 
beds, vertically and lateeally, in the immediate vicinity of the 
section. In addition to snch samples collections were made 
from different geological formations as follows:-

From the Keokuk Limestone at the second tunnel of the Keokuk Lime· 

Missouri Pacific railway, the sample for analysis No. 64 was stone. 

taken as an average of the exposed strata, which amount to 
about thirty feet in thickness. 

From the Burlington Limestone near Valley Park, an aver- Burlington Lime­

age sample of the becls was taken for analysis No. 61-i, at an old stone. 

quarry which was formerly worked for Jime production, and 
near which an old kiln is still standing. The abundance of 
chert in the beds bas caused the abandonment of work. 

From the heavy beds of the First Magnesian Limestone, near First Magneslao 

GI l l f
. I , N Limestone. 

encoe, an average i:::amp e w:ls ta ren or ana ys1s o. 77. 
In the following taules of analyses reference is made under 

each title to the pao·e where the section is described froru which Reference num-o bers. 
samples were collected; further the stratum number is given 
with each analysis number. In the descriptions of sections thus 
referred to, analyse$ numbers accompanying the respective strata, 
again r~fer hack to the tables of analyses. 

ANALYSES OF LIMESTONES FROM ST. LOUIS ClTY AND COUNTY. 

In the following table of analyses the term "insoluble silicious residue" 
rueans that portion of the limestone which is insoluble in dilute Hyctric Chlo­
ride (1 to 3), exclusive of organic matter. The existence of the latter was 
recognized in all samples, but it was burned off before weighing. These re~i-
dues consist for the most part, of clear transparent quartz; but, with the Exphw,,tion of 
higher percentages of •• lnso1nble residue," some clay and ot,her insoluble mat- t~bles. 
ter Is presumably present. The term "combined oxides" is meant to include 
alumina and ferric oxide which were weighed together. The lime and magnesia 
found by analysis were calculated as carbonates and are so tabulated. The 
percentages are of samples dried at 1000 C. Percentages marked with an 
asterisk (*) were determined by difference. 

A. E. WOODWARD. 

8amples Nos. 1 to 60 inclusive are of sncC({Ssive beds of the 
St. Louis Limestone, taken in a descending order. 
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Analysis 
Number. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
Analyses. 11 

12 
13 
H 
15 
16 
17 
18 
19 

Analysis 
Number. 

20 
21 
22 
23 
2-1 
25 
26 
21 
28 
29 
:{0 

Analyses. 81 
32 
38 
84 
35 
36 
37 
88 
39 
40 
41 
42 
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STIEFEL & RUCKERT'S QUARRY, St. Louis Limestone. 

(For description of section seep. 61. ) 

Strat- Iusoluble Combined Calcium um Sillceous Resi-
No. due,, Oxides. Carbonate. 

Per Cent. l'er Cent. Per Cent. 
3 3.39 0.99 78.98 
4 9.00 0.83 83 .53 
5 2.24 0.35 91.33 
6 1.20 0.16 96.02 
7 1.53 0.25 96.34 
8 1.40 0.25 96 .65 
9 3.57 0 .31 93.73 

10 3 .41 0 27 94.00 
12 18 .70 4.24 45.00 
13 8.56 0.95 72.05 
14 1.83 0.32 89 80 
15 2. 57 0.35 96.40 
16 0.76 0 17 97.36 
18 ]2.73 3.84 56.10 
19 3.35 0.85 71.52 
20 5.36 0.5l! 87.10 
21 4.71 0.22 94.15 
22 2.47 0 .31 92.30 
23 4.05* 0.30 92.55 

MARTIN LORENTZ' QUARRY, St. Louis Limestone. 

(For Descrip tion of S ection, see p . .54'.) 

Strat- Insoluble Combined Calcium um SIiiceous Hes!-
No. due. Oxides. Carbonate. 

-----
P er Cent. Per Cent. Per Cent. 

8 6 , 53 0.83 83.85 
4 8 . 02 l.Ol 79.40 
5 9 , 97 1.07 70.80 
6 3.44 0.37 92.05 
7 4.61 0.34 93.85 
8 6 , 08 0.61 78.15 
9 11.63 3 .10 52.85 

10 2.83 0.19 94.75 
11 6 , 79 0.55 90.55 
12 8,77 1.35 56 :45 
13 7 . 64 0.80 84.75 
15 11.02 2.50 57.80 
16 6.29 0.95 84.95 
17 1 .97 0.35 87.60 
18 10.40 11.75 6'1.30 
19 3 . 20 0.40 93.20 
20 19.\!6 4.80 61 .60 
21 2.32 0.2G 94.35 
22 J.64 0.25 95.70 
23 5 . 77 0.43 89.95 
24 2.84 0.25 98.60 
25 2 .12 0 .35 93.75 
26 2.11 0.40 92.40 

Magnesium 
Carbonate. 

Per Cent. 
14.12 
S.!.ll 
4.20 
0.72 
0.86 
0.76 
0.86 
0.76 

111.51 
17.29 
5.90 
0.50 
0.58 

26.69 
20.03 
7.02* 
1.48 
1.88 
3.10 

Magnesium 
Carbonate. 

Per Cent. 
8.16 

10.81 
10.86 

3 67 
0.99 

15.81 
29.25 

0.97 
l 06 

31.95 
5 27 

I 
26 33 

5 .fl8 
8.66 

17.22 
1.44 

19.22 
1.70 
1.10 
2 .23 
2.23 
2.38 
3.22 



LADD.] 

Analysis 
Number. 

43 
44 
4.5 
{6 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Gl 
62 
63 

64 

ST. LOU1S CLAYS, STONES AND LIMES. 

vVORK HousF. QUAJmY, St. Louis LimestonP. 

(For Description of Section, seep. 63.) 

Strat- Insoluble Combined Calcium 
um Siliceous Res1- Oxides. Carbonate. 
No. due. 

-- I , ·-
Per Cent. Per Cent. Per Cent. 

2 4.05 0.37 93.21 
3 J0.05 1.73 80.12 
4 9-56 1.82 61.89 
5 G.51 0.78 80.49 
6 9.17 0.78 74.79 
7 2. I 7 0.35 89.94 
8 3.88 0.67 73.49 
9 2.Sti 0.35 80.26 

10 1.85 0.28 9!.84 
11 3 . 19 0.55 85.62 
12 1.10 0.30 9fi.15 
13 2.26 0.42 9!.97 
14: 5-76 0.52 92.21 
15 9.22 0.G5 82.05 
16 6° 66 0 66 88.87 
18 1-48 0.35 94.03 
20 2.40 0.53 78.97 
21 1.01 0.31 93.25 
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Magnesium 
Carbonate. 

Per Cent. 
0.79 
5.49 

24.53 
10.45 
11.10 

1.61 
19.n 

4.7o 
1.38 
9.20 
0.59 
0.94 
0.73 
7.37 
8.12 
2.33 

13.36 
4.30 

CHAS. 'N. GOETZ' Qu.i.RRY, St. Louis Limestone. 

(For Desci·iption of Section at Barthold Valle1J, seep. 82.) 

2.00 I 
0.10 
1.24 

OJ.a I 0.27 
0.37 

*96.81 I 
"98.41 
*97.71 

RAILWAY Cu-r, 2D TUNNF.L, Keokuk Limestone. 

4.35 I 1.15 I 77.95 

0.58 
0.62 
0.68 

14.$4 

CRYSTAL SPRING QUA'KRY, VIGUS STATION, St. Louis Limestone. 

(For Description of Section, seep. 70.) 

Analyses. 

65 2.00 I o.4o I 95.15 0.64 ,.j 

66 

RAILWAY CUT, VALLEY PARK, Burlington Limestone. 

(Seep. 75.) 

1.10 I 0.40 94.oo r 3.18 
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HERBERT DORENHEIM'S QUARRY, ST. PAUL, Trenton Limestone. 

(Seep. 80.) 

Analysis Strat- Insoluble Combined Calcium Magnesium um Siliceous Resl· Number. No. due. Oxides. Carbonate. Carbonate. 

--Per Cent. Per Cent. Per Cent. Per Cent. 
67 0.35 0.35 97.75 0-45 

THORN AND HUNKINS' QUARRY, MINCK STATION, Trenton Limestone. 

(Seep . 83. ) 

68 12.10 I o.45 J 86.oo I 0.46 

GLF.NCOE CO)IPANY'S SOUTII QUAlmY, GLENCOE, Trenton Limestone. 

(For Descl'iption of Section, seep. 81.) 

69 2 25 0.30 I 89.40 I 6.96 

GLENCOE CO~ll'ANY'S MrnDLE QUARRY, GLJrnCOE, Trenton Limestone. 

(Seep. 81.) 

10 0.45 I o.Gs I 91.20 0.46 

GLENCOE COMPA:-;Y'S NORTll QUARRY, GLENCOJJ:, Trenton Limestone. 

(Fo1· Desc1·iption of Sfction, seep. 82.) 

71 2 6 .(IO 

I 
1.05 82.55 9.27 

72 3 1.00 0.55 96.40 0.42 
73 4 0.46 0.40 *98 GO 0.3-lc 
74 5 0 70 0.25 97.40 0.42 
75 6 0.35 0.30 97.75 0.27 
7G I 7 0.55 0.60 96.75 0.27 

RAILWAY CUT, GLEXCOE, First l\lagne~ian Limestone. 

77 12s5 I ---1.10 I 48 75 j 37 09 

"rhile not atlempting here an exhaustive discus:;ion of the re­
Discussion or an- ,:ults contained in the preceding tables, a brief reference will be 

alyses. 1 · f d in place to some of the more sa 1e11t eatures developc . An 
anaiy-,is of the contents of these tables results in the following 
classification: -

Total number of analyses ................................................ , 7i 
Number of samples of stone not at pre~ent used for lime production ........ 65 
Number of samples from St. Louis city . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

" " '' county ................................. 17 
Number of samples from the St. Louis Limestone........... . ............. 64 

( Tlwee of these a1'e from beds at present i,sed.) 
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Number of samples from the Keokuk Lime~tone... ... . .. . ... ........ . .... . 1 
(A1i average of all the beds exposed.) 

Number of samples from the Burlington Li:nc,tonc . . . . . . . . . . . . . . . . . . . . . . . 1 
(An average of the beds fo1·mei·ly usecl.) 

Number of samples from the Trenton Limestone ..... . .. .. ...... . . .. ...... 10 
(Nine of these a1·e of beds now used.) 

Number of samples from tbe First Mal!;nesian Limestone.... . ...... . ...... 1 
(An avemge of beds aggi·egat'ing about 30 ft. in thickness.) 

The limestones used commercially for the manufacture of lime 
rarely contain less than eighty-nine per cent. of calcium car­
bonate. Applying this fact here, we arc able to separate those 
limestones which are probably of value for this purpose, from 
those which are not, at least so far as the lime contents is con-
cerned. Of the analyses of the twelve beds or ser ies of beds which Limestone with 89 
lime producers are now using there is but one the results of perccut.ofllme. 

which show the amount of impurity·to exceed ten per cent ., and 
in that case the excess is only a fraction of one per cent. To 
be compared favorably with these twelve, there are of the re-
maining sixty-five limestone samples, thirty-four in which the 
amount of calcium carbonate is above eighty-nine per cent. T he 
beds represented by these thirty-four are those of Valley Park 
and Vigus Station, twelve at the Stiefel & Rnckert quarry, 
eleven at Martin Lorentz' quarry, and nine at the \'Vork House 
quarry. 

The beds at Valley Park seem to be rendered usele!'>s by the 
immcn:;e amount of chert which they contain. At Vigus ~tation 
the six successive bed:; ( which are quarried for bu ilding stone) 
were sampled at the Cry:;tal Spring quarry. They have a total 
thickness of a little over fifteen feet, and would be available for 
the manufacture of lime. At the Stiefel & Ruckert quarry the 
twelve beds, Nos. 5 to 10, 14 to 16 aml 21 to 23, have a total 
thickness of 36,?r ft., and they occur in one group of six beds, and Distribution of 

, lime ueds. 
two groups of three beds each. The total llnckness of the group 
of six beds is 16-?r ft. At Martin Lorentz' quarry the eleven 
beds, Nos. 6, 7, 10, 11, 19 and 21 to 26, have u. total thickness 
of 26} ft., and six of these having a total thickness of 15} ft. 
are successive beds. At the ·work House quarry the nine beds, 
Nos. 2, 7, 9, 10, 12, 13, 14, 18, 21 arc sumewbat separated, but 
six of them have a tob1l thickness of 25t ft., and a.re separated 
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by only two beds, of inferior quality, which have a total thickness 
of 4! feet. The total thickness of the nine beds is 39 feet. 

nunl results post- The final settlement of the question of the athtptabilities of 
poucd. 

l'roduct. 

J<'ormallon. 

Location. 

Chttractcr ot 
product. 

Trenton s tone. 

these limestones is, however, left for future investigation and 
experiment. Some of the limestones are remarkably pure and 
are worthy of being experimented with, in connection with some 
of the neighboring clays, for the production of hydraulic cement. 

A DESCRIPTIVE LIST OF LIME WORKS. 

The following descriptions include only the works of producers 
which are situated within the county or city of St. Louis; some 
of the firms mentioned have extensive works in other part~ of the 
State. 

Donmheim, l-Je1·be1·t ( 76) : - Mr. Dorenheim began producing 
lime_ with one kiln, at St. Paul, in l\fay, 1890. Since that time 
he has produced about six thousand bushels per month. 

The stone, which burns to a black lime, is taken from the 
quany of the ol<l firm of Goetz & Cobb, which now has here 
( owing to some litigation) three idle kilns. 

The formation quarried is Trenton Limestone, and the sample 
for analysis number G?, was taken as an average of the beds 
used for lime making. 

Glencoe Lime and Cement Company (70 to 72):-This com­
pany has two sets of works at present operating, which are 10-
cat.ed respectively about t\Yo and four miles north-west of Glen­
coe. Both are connected with tbe main line of the Missouri 
Pacific railway by a branch track. 

Two kinds of lime, known as white and black lime, arn pro­
duced. The former is a finishing lime and commands a high 
price, but has a comparatively small sale. The latter is used for 
many purposes, an<l constitutes the bulk of the product, selling 
at a much lower price than the white lime. The two varieties 

· differ very much in character; the black lime being said to slack 
slowly and coolly, and to set rapidly, while the white lime acts 
in an opposite w.iy. 

All of the limestone used at both place& comes from the Tren­
ton formation. At the works nearest Glencoe there are two 
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quanies and two kilns."' One of the quarries, which we term Product. 

the southern one, furnishes a stone which burnR to a white 
lime. 

Following is a secti0n at this quarry in descending series. 
Analysis No. 69 is of an average sample of all the beds:-

FKP.'l'. INCHE~. 

1. Slope of stripping ....................................... . 
2. Limestone, gra.y to lavender, fossiliferons, vary-grained, 

vermiform cavities, very cberty......................... 5 
8. Like No. 2, but more cavities............................. 3 9 
4. Limestone, brown, very cberty, coarse grained, fossiliferous, 

vermiform cavities. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 3 
5. Limestone, brown to gray, granular ..................... . 
6. Limestone, thin beds, gray to lavender, fossiliferous, coarse 

grained vermiform cavities............................. 8 
7. Like No. 6, but finer grained ............................ . 
8. Like No. 6, but vary-graiued.... .. .. .. .. . .. . .. .. .. .. .. .. . 4 

2-4 

4 Section. 

9. Limestone, brown, granular, fossiliferous.. ............... 2 
10. Slaty shale, fossiliferous................................. !-, 
11. Limestone, lavender, vary grained, fine to very coarse..... 8 
12. Shale....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

13. Limestone, gray and brown, vermiform structure in grain, 
very fossiliferous.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 l 

H. Same as No. 13, but less fossiliferous..................... 3 

Totnl thickness of rock ........................... 25 8 

About an eighth of a mile north of this quarry a new quarry 
has been recently opened, from which a stone is taken which 
burns to a black lime. The opening is not yet sufficiently de- Product. 

velope<l to expose a good section. The rock is very fossilifer-
ous, semi-crystalline, and colored light and dark gray. An 
average sample of this rock was used for analysis No. 70. 

At the works, about four miles north-east of Glencoe, are the 
two " north" quarries and three kilns. The qu;rries are higher 
stratigraphically and topographically than those described above. 
The stone taken from them burns to a black lime. 

The following section, in descending series, was made at these 
quarries. Numbers 4, 5 and 6 are but imperfectly separated. 

* Some of the beds here will furnish a good dimension stone, while some 
that would appear to do so are worthless for that purpose because of their 
tendency to weather Into a honey-comb condition, as previously described. 

6 . 
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FEICT, lNCII ES. 
1. Slope of stripping ......••............................... 
2. Limestone (aualysis No. 71), decomposing and clayey.. 3 
3. Limestone (analysis No. 72), gray turning to almost 

black towards top, irregular chert layer, sub-crystal-
line, flue grained, hard, fossiliferous............... . . . . . 1 2 

4. Limestone (analysis No. 73), bluish, mostly tine grained 
but coarse in patches, sub-crystalline, calcite blotches, 
bard, s.uture joints, splintery fracture.... . . . . . . . . . . . . . . 1 1 

section. 6. Limestone (analysis No. 74), gray, soft at base but 
harder toward top, floe grained ........ , . . . . . . . . . . ... , 7 4 

6. Limestone (analysis No. 75), light gray, highly fossil-
iferous, seml-cry::<talline, coarse grained, irregular 
fracture, suture joints, cberty in places.... . . . . . . . . . . . . 6 9 

7. Limestone (analysis No. 7G), dark gray, ferruginous 
bands, extremely fossiliferous, soft, granular, coarse 
grained.... . . . . . . . . . .. . . . . . . . . . . . . . . . .. .. . . .. . . . . . . . . 7 

Total thickness of rock ............................. 26 4 

In each of these qua1Ties the rock is dislodged from the face 
of the quarry, and more or less shattered by powder blasts. It is 

Modcof quarrying then hroken into quite small pieces by the use of hammers, and 
hauled in carts up an inclined plane, whence it is dumped into 
the kilns to be burned. After the burning it is shoveled directly 
into freight cars. 

Product. 

Section. 

Goetz, Olwi-les W. (73 and 75):-Mr. Goetz has lime works 
at Bartholds valley, and at a point on the county line near Port 
Royal. At the former place there are two kilns and three 
quarries, only one of which i~, however, at present worked. A 
high grade of white finishing lime is produced. The section 
here, presumably in St. Louis Limestone, is as follows, in 
descending series: -

FEJ:;'l', INCHES. 
1. Stripping..... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 10 
2. Limestone (analysis No. 61), dark gray,. fine grained, 

hard . . . . . . .. .. . . .. . . . . .. . . . . . . . . . . . . . . . .. . . .. .. . . . . .. 4 8 
3. Limestone (analysis No. 62), light gray, flue grained, 

soft, fossiliferous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4. Limestone (analysis No. 63). Like No. 3 but harder...... 5 

Total thickness of rock...... . . . . . . . . . • • • . . . . . . . . . . . 12 8 

The works at Port Royal hnve been only recently stnrtecl. 
Stone from the Trenton horizon is to bo used, and two kilns are 
in the process of construction. 



LA.DD. ] ST. LOUIS CLAYS, STONES AND LIMES. 83 

Tlw1·n and Hunkins ( 7 4): -This firm has its works located 
at Minck, on the " Frisco" railroad, just across the Mernmec Location. 

river from St. Pilul. One kiln is use, and stone is procured from 
two qu:lrries, in the Trenton Limestone, which are situated 
at different elevations in an old bluff of the river. The forma-
tion is characteristically Trenton. The sample for analysis No. 
68 was tnken as an average of the beds here quarried which 
represent a total thickness of about thirty feet. 

STATISTICAL TABLES. 

Tbe facts given in the following table are the results of per­
sonal inquiry of the proprietors of the works. The produc­
tion of lime in the vicinity of St. Louis has much increased 
since 1889, and the totals given below will probably fall far 
short of the figures for the present year. 

STA.TISTICAL TABLE OF TRE LI~!E PRODUCING WORKS IN ST. Lours COUNTY 

WITH STATISTICS FOil THE YE.~R 1889. 

The location of the works may be found on the County Map, accompanying 
this article, by their respective numbers. 

~I ,;, .... - ., 
~~ ] 

0 <1l o-~ Production Value of Pro-
Proprietor. Location. ... 

o! s 0~ oa in Bushels. duct at Kiln. ::;i C, z~ z C, 

z Cj 

-
70 G !encoe Li me· and About 2~ miles N. ' Cement Co ..... of Glencoe ...... 3 :1 400,000 $60,000 
71 Glencoe Lime and About 4 miles N. 

Cement Co ...... of Glencoe ..... 2 
72 Glencoe Lime aod 

Cement Co .... St. Paul. ......... 3 l Not operati ng in 1889. 
(In Litigation.) 

73 C:has. W. Goetz ... Barthold's Valley. 2 8 75,000 30,000 
H Thome & Hawkins Minck ... ..... .... l 2 87,000 13,000 
75 Chas. W. Goetz ... On county line at 

Port Royal. ..... 2 l Not opemti ng in 1889. 
76 • Herbert Doren-

I 
helm ........... St. Paul. ........• 1 l Not operati ng in 1889. 

- - ---------
Totals ...... 14 13 562 000 1 $ 03,00C 

* Produces now about 6,000 bushels per month. 
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THE SAND AND GRAVEL INDUSTRY. 

GENERAL REMARKS. 

The great mass of sand and gravel which is consumed in St. 
Louis comes from the Meramec rive!'. A smaller amount is 
taken from the Mississippi river, and, comparatively, a very lit­
tle from gravel deposits in the northern part of tho city, which 
seem to belong, geologically, to the as&orted drift of the glacial 
period. Red and gray gravel are shipped to St. Louis from 
Robertsville and other points in Franklin county. 

The sand from the J\leramec river is superior in quality to that 
from the Mississippi, which contains black, probably carbon­
aceous particles, which are said to "pop" in pointing. It is 
rather coarse and the grains are somewhat rounded. 

A DESCRIPTIVE LIST OF SAND AND GRAVEL WORKS. 

St. Louis Dredging Oo.: -This company was organized in 
1.883, with a capital stock of $50,000. It furnishes all the sand 
and gravel to the following companies, viz. : Griffith & Adams 
Sand and Gravel Transit Co., The New Mis$ouri Sand Co., Kew 
St. Louis Sand Co., and the Eagle Sand Co. 

In 1889 it sold 117,048 loads of sand and gravel, at an aver­
age price of 60 cents per load at the boat. A few barges full 
have been taken to the Illinois side. 

The Eagle Sand Oo.: - Previous to :\farch this company did 
its own dredging. In 1889 it sold ahout fi,000 loads. 

The Griffith & Adams Co.: -This co,mpany was organized in 
1874, with a, capital stock of $12,000. Its sand is obtained 
from the area in tbe Mississippi rivet· between the Eads and 
Merchants bridges. 
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PRF.FATORY REMARKS. 

This report upon the mineral waters of Henry and adjoining counties 
is the result of field work done during last April and May The report 
was ready for publication during the early summer, but has been with­
held pending the preparation of the accompanying report on the St. 
Louis clay and stone industry. Since this time the work has been ex­
tended into many counties and the final report on the mineral waters 
of the State can probably be issued next year. 

INTRODUCTION. 

ARTHGR ,VINSLOW, 

State geologist. 

The following article includes a description of the important 
springs and wells of Hemy, St. Clair, Johnson and Benton 
counties, together with the results of analyses of theit· waterti, 
made in the laboratory at Jefferson City. These waters may be 
grouped as follows:-

1. Alkaline and Alkaline Ohalybeate.d Springs: These are 
non-thermal springs containing small quantities of the carbonates 
of the alkalies and of the alkali earths in solution. Many of 
this class of waters contain, besides, noticeable quantities of iron 
carbonate, and where this is the case the water is known as 
chalybeate or iron water. 

Representatives of the alkaline and alkaline chalybeate 
springs are found at" Windsor $pring" and Sand Creek Spring 
in Henry county, and at Pet-tle, Reed und Electric Springs in 
Johnson county. 

The principal ingredient of the alkaline waters here considered 
is calcium carbonate ( or bicarbonate); with this occur carbon­
ates of magnesia and of the alkalies together with some alkaline 
sulphates. As previously mentioned iron is present in many of 
these waters, from which it is deposited a-, the brnwnish red 
hydrate along the courses of the stream, 01· in any vessel in 
which the ,vater is exposed to the air. Hence any beneficial ef­
fects which may result from the iron contents of these waters will 
be diminished by exposure of the water to the air, and the effects 
will be greatest when the waters are taken fresh from the springs. 
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2. Alkaline Saline Sp1·ings: These are represented by the 
artesian wells at Ulinton, Henry county; Monegaw springs at 
Monegaw, St. Clair county; and Boling spring in Benton county. 
V\Tith these may also be classed the small undeveloped and un- u istribnuon. 

used spring north of Warrensburg in Johnson county , known a;; 
the" Sulphur spring," :tnd al:,o the well at Montrose, H enry 
county. With the exception of the latter, these alkaline-saline 
waters are characterized by the pres,mce of chlorides of the 
alkalies together with the carbonates and sulphates of lime and Characteristics. 

magnesia. The Montrose water contains sulphates instead of 
chlorides and carbonates. All of the alkaline-saline waters ex-
cepting the .Montrose water contain hydrogen sulphide gas and 
are termed" sulphur waters." 

The origin of these two classes of waters cannot be definitely Origin suggested. 

st11tell at present; but the differences already determined to ex-
ist between them offer suggestions in this direction. 

First, by reference to the following table it will be seen that 
the temperntures of the waters of the same class do not varv Dlfferencea in ' • temperature. 
much and further that the alkaline waters are invariably colder 
than tbe alkaline-saline waters. This indicates, at least, simi-
larity in conditions of origin of the waters of the same class, and 
difference in condit10ns of origin between waters of the different 
classes. 

Alkaliue-S111ine, Alk.,Saline, Alkaline. l\foriated. Sulphated. 

bn lz ~- c . ,::i' 0 
?;{ eii C IJ .;:SO 4> ; eii _ . _ 

@. ·;: o e:0~ o ·;;;o ~ . .;o Q ti . Temperature 
~o .9~o .t5::, <1)8 <I) I>, o.o ·;:: 0 co .9 t.,h8 ~t{ 0 
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Second, the <listinguisbing constituents of the :ilkaline waters 
are carbonates of lime and of irou ; those of the alkaline-saline 
waters are hydrogen sulphide gas and chloride of sodium. Now, 
all natural waters which flow from the ground, either from 
springs ot· from wells, have passed through various rocks. The 
waters may pass through these rocks either by a slow process of 
percolation or may flow through them along joints, cracks or fis­
sures, or the two processes may be combined. The waters may 
seep through rocks which lie near the surface and flow out at the 
face of the rock within a short distance, or they may sink to 
great depths and reach the surface only through a long natural or 
artificial opening. All waters of surface springs and most 
waters from deep sources were originally derived from the 
rain-fall. As the rain water soaks through the rocks it dis­
solves out various constituents in amounts proportional to 
their solubilities and to the length of time the water is 
able to act on them. Rocks near the surface suffer most 
from this solvent action of rain water and any very soluble 
constituent will be removed in a comparatively short time. 
The flow of water at great depths is, on the contmry, more 
sluggish and the soluble materials endure longer. The al­
kaline waters here referred to contain in solution, such materials 
as could be supplied from the rocks which we find at the surface, 
and are further, frequently seen to issue directly from these 
rocks. The ttlkaline-saline waters, on the contrary, are seldom 
seen to issue directly from surface rocks, and they further con­
tain an extremely soluble substance, chloride of sodium ( com­
mon salt), which we do not recognize in the surface rocks, and 
which, by the above reasoning, would uot probably exist there at 

Alkalincwatcrs, this date. Hence we have reason to assign to the alkaline 
shallow source. , · · 
Alkaline-saline waters a shallow source and to the alkaline-saline sprincrs adeep 
a deep source. ' o 

source. 
The analyses of the waters have been expressed in terms of 

the conipounds probably present. In the analyses of the alka-
E?;!g,!~~-n of line-saline water, the carbonn.te of lime given in the table is the 

amount of lime actually precipitated on boiling away the free 
carbonic acid. In other cases the usual method of combining 
the acids and bases actually found, has been employed. Thus 
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in the alkaline waters chlorine is combined with the bases in 
the order potash and soua; sulphuric anhydride with the bases 
in the order potash, soua, magnesia, lime; tho remainder of the 

• 

bases have been combined with carbonic anhydride as neutral 
carbonates. The amount of carbonic anhy<lride required forExplnnation of analyses. 
this, subtracted from the amount actually found by analysis, 
yielded an amount assumed to be either free or combined with 
the carbonates of lime, magnesia, and iron to form bicarbonates. 
In this way results are obtained which are readily comparahle 
with ea0h other and with other analyses; but the extent to which 
they express ibe actual combinations is subject to the inaccur-
acies inherent in the method. 

In tho present condition of knowl!ldge of the therapeutic value 
of the mineral constituents of waters, no definite conclusion can 
be offered from a consideration of these analyses. It is com- T~~~~~~utlc 
monly supposed that the presence of hromides and iodides, and 
of lithia give,; a mineral waler valuable medicinal properties. 
Be this as it may it is certain that if these exist in the waters 
examined, they do so in such small quantities as to make them 
at least unimportant constituents. 

The " totals" given in the table of an:tlyses were obtained by 
a<l<ling the amounts of the individual constituents found in an­
alysis. This quantity was checked in every case by comparison 
with the weight of tbe re:,;itlue from a measured quantity of the 
water, and the two were found to agi·ee very closely in every 
<Jase. 

THE MINERAL WATERS OF HE~RY COUNTY. 

THE WELLS AT CLINTON. 

The Clinton Ai·tesicm Well. - During the summer of 1887, 
an eight inch well was drilled son th of Clinton ( in N. W. -} of 
S. ·w. t section 10, to1Vnsbip 41 north range 26 west.) At the 
depth of 310 feet, the rate of flow of water from the well is re-History of well. 

ported to have been 75 gallons per minute, which increased to 
200 gallons per minute ut 425 feet: this wnter was termed 
"sulphur water." At the latter depth the diameter of the drill 
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• bit was decreased to 5f inches, and the drilling continued to 800 
feet. The flow down to 425 feet was then separated from tbat 
at greater depths by a cusing so that two distinct flows were ob­
tained; one, from around the casing, of sulphur water, at 425, 
feet, at the rate of 200 gallons per minute; the other, through the 
casing, of fresh water, from 425 to 800 feet, at the same rate of 

volume of now. 200 gallons per minute, thus making the combined flow about 
400 gallons per minute. The casing is now removed nnd the 
waters mix in the well. The well is tubed above the surface of 
the grnund to a height of, perhap.:l, ton feet. Through this the 
water rises and flows over into a sheet iron basin, escaping from 
this into the artificinl pond by means of a trough, as is illustrated 
in the cut on the opposite page. The flow of the water through 

Improvements. this trough was measured and found to be about 370 gallons per 
minute. Part of tho w11ter is, however, conveyed directly from 
the stand-pipe to the bath houses and, considering this, the 
present flow of the well may fairly be given as 400 gallons per 
minute. The well is reached by a line of horse cars from 
Clinton. 

An artificial lake receives the overflow from the well where 
boating and bathing are engaged in. Other improvements, in the 
way of bath houses and pavilions, have been made, and a large 
hotel is in process of erection. The w11ter is usoJ extensively 
both for drinking and bathing, and for the latter purpose is fur­
nished to the bath rooms either hot or cold. 

The sample for analysis was obtained by plunging tbe gallon 
bottle into the mouth of the stand pipe and allowing it to fill 
with the water. It was then immediately stoppered and sealed 

Mode of sampling. • h 1 d ffi Tl 1 . . . th bl h th wit me te pam ne. ie ana ys1s given rn e ta e s ows e 
water to be distinctly a saline water wi~h a small percent:ige of 
carbonates present. It is interesting to compare this analysis 
with the following made from the water of the well which sup­
plies Clinton with water, situated about 500 feet south of the one 
just described. 

T!te Water Works Well - This well was drilled to a depth 
Volume of now. of 800 feet with a five inch drill. The present flow, owing to 

leakage and to the form of the overflow pipe, could not be ascer­
tained, but is certainly let1s than thnt of the "Artesian" well. 
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WOODWAHD.] i\IINERAL WA'rF.RS OF HENRY AND OTHER COUNTIES. 91 

The water supply of Clinton is derived entirely from this well, Clinton water 
supply. 

the overflow from the well being collected in a reservoir. Th<· 
sample for analysis was taken, as before, by plunging the bottk 
into the stand pipe, and the bottle wns sealed immediately witl1 
paraffine. Since the two wells nre but a short distance apart 
and were both drilled to the same <lepth, ii correspondence be-
tween the analyses of these wate1·s is to be expected. A very con-comparison of 
. . . . . twowells. 

s1derable d11lercnce 1s found to exist, however. Thus, though 
both are characterized by a largo percentage of sodium chloride 
the water of this well diff<"rs from the Artesian well water hy 
containing larger amounts of carbonates nnd sulphates. These 
differences are produced, probably, by the mixing in the water 
works well of It greater quantity of surface waters with the 
chloride water, thereby decreasing the amount of total solids and 
increasing at the same time the amount of alkaline coustitu­
ent'l. The following table will show exactly the relation between 
the two wells : -

PERCENTAGE COMPARISON OF THE CLINTON ARTESTAN AND THE 
WATER WORKS WELL. 

Clinton " Artesian." 

Total Solicl:i . . . . . . . . . . . . . • .. . . . . .. 1.6271 pts. per 1000 
Free Hydrog,m Sulpbi<le........... .OOH " " " 
Free Carbonic Acid and combined} _1748 " " " 

as bicarbonate. I 

Potassium Chloride ... . ............ I 1.94 % of solidl', 
Sodium Chloride ................... 65.47 % '' " 
Calcium Chloride....... .. . . ....... .08 " " 
l\{a.gnesium Chloridt!............... 4.64: ,, " 
Calcium Sulphate.................. 9.59 ° " 
Magnesium Sulphate . ............ . 
Sodium Sulphate .............. . . . . . 
Magnesium Carbonate.............. G. 78 " " 
Calcium Carbonate ................. 10.78 " " 

Chlorides present . . . . .............. 72 .13 
Sulphates present .. . ............... 9. 59 
Carbonates present . . ; . . ............ 17.56 

" " ,, " 
" " 

" 
" 
" 

" 
" 
" 
" 
" 

"Water Works 
WeH." 

.9G28 pts. per 1000 

.OOll " " " 

.1468 " " " 

8.40 % of solids. 
50. 90 ., " " 

7.,17 9'o " " 2.52 % " " 3. 69 % " .. 
11.41 % " " 15.58 % " " 
59.30 % .. " 
13.28 " .. " 26.99 " " " 

Results of analyses of othel' well or sprin~ waters directly 
comparable to these Clinton waters are not easy to find. The 
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Fort Scott, Kansas Artesian well water yielded 109.13 
grains per gallon. The Clinton Artesian, 95.16. The composi­
tion of the two may be compared in the general table. 

co. Other springs of note in Henry county are few in number and 
are for the most part alkaline in character, anu are distinguished 
by the presence of iron carbonate. The list includes the fol­
lowing: -

1. Tlte Jordan Artesian Well, three miles south-east of 
Clinton, in the south-wost quarter of section 19, township 41 
north, range 25 west. This is a well of slightly chalybeate 
water, with a very weak flow. The water flows from the Car­
boniferous shales and sandstones of' t.he region, and is probably 
related in composition to the other alkaline spring$ of the 
county. Thewater was formerly much used but is now entirely 
neglected, and the well is rapidly filling up. 

i. A weak " iron" spring, reported to be in or near section 
2, township 40 north, range 25 west, on Pretty Bob creek. This 
:,pring w:ts not visited. 

3. Tlte Sand 01·eek Sp1·ing is situated in tho south-west quar­
ter of the north-west quarter of section 28, township 43 north, 
range 25 west, on a brnnch of Sand creek, four miles north of 
Lewis station . It is foun<l in u. picturesque valley with san<lstone 
bluffs 011 either siue. There are here two springs emerging from 
the sandstone, but the one sampled is more important on account 
of it5 greater flow ( perhaps between 50 and 100 gallons per 
hour). The iron contained in the water is r1\pidly oxidized, u.nd 
is found in th~ spring nnd along its course as a brown sediment. 
It often forms on the surface of the spring as an iride:ocent 
scum, which has frequently been mistaken for oil. The flow is 
reported to be constant and the water is said never to freeze, 
even in the coldest weather. ' 

4. The Windso1· Medical Sp1·ing. This well is fouml in a 
grove one mile south of the town of vVindsor, in the south-east 
quarter of the north-east qu1u-ter of section 14, township 43 
north, range 24 we5t; it is excavated from :i bed of sandstone. 
The amount of flow could not be determined but tho well fur­
nishes water to a very large number of people during the summer 
months. A hotel of forty-two rooms bas been built here, on 
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elevated ground near the well. Other an<l more extensive im­
provements were contemplated but have not, as yet, been begun. 

As a minen1l water it is remarkable rather for the small amount OJ~:!t;::r of 
of solids in solution than for its high mineralization. Among the 
constituents of the water the alkaline carbonate.;; seem to pre­
dominate in place of the carbonates of lime and magnesia. 

5. The Ford Spring at iv.[onfrose. This well (probably sup-
plied by a spring) i.;; situated in the town of Montrose ut the Location. 
corner of Seventh street an<l Missouri avenue. Tho well is 
about twenty-five feet deep and the water is obtained by pump-
ing. It has been improved to some exteut and is used a grent 
deal by people living in the vicinity. The water is remarkable 

. · . Character of as contau11ng a large amount of the sulphates of the allrnl1es aud water. 

alkali earths in solution, which are probably derived from the 
oxidizing pyrites in the shales below. 

These five springs with the two wells at Clinton represent the 
mineral waters of Henry county; bnt it is probahle that nearly 
nil of the true springs in the county contain small amounts of 
lime and magnesia sa,lts in solution and also iron where the con­
ditions are favorable. The artesian wells at Clinton, without 
doubt, furnish the most important and desirable mineral water 
to be found in the county, and in volume of water far sur­
passes every thing else. 

THE :MINERAL WATERS OF ST. CLAIR COUNTY. 

St. Clai1· county, which lies directly south of Henry county, 
has the following springs which have now or have had in the 
past a local reputation: -

1. The Salt 01·eek Sulphur Springs. This iii an unimporhnt 
spring on Salt creek in the south-west quarter of the north-west 
quarter of <section 27, township 38 north, range 26 west. It is Sulphur water. 

reported to be a weak sulphur water and is probably of similar 
composition to the wator of Monegaw spring (No. 7 ). 

2. An unimportant sulphur spring in section 6, Township 37 
north, range 27 west, on the south side of the Osage river. 

3. The .luka Spring, near John,on poit-office, in the south 
west quarter of the south-west quartet· of section 32, town-
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ship 39 north, range 27 west. This is said to be a " fresh 
water" spring slightly chalybente. It is now neglected, but 
considerable money has been spent on the spring and its sur­
roundings. 

4. The Tabe1·ville Spring. This is a large fresh water spring 
at Taberville in lower half of north-west quarter section 3, town­
ship 37 north, range 28 west. This is much resorted to during 
tbe summer. 

5. The Guller Spring. This is reported to be a fresll water 
spring in section 34, township 36 north, range 25 west. 

6. On the west side of Little Monegaw Creek, in the north­
east quartet· of the north-east quarter of c,ection 14, township 38 
north, range 27 west, is an alkaline spring containing iron. The 
water flows from the limestone bluff. The yellow hydrate of 
iron is deposited around this spring and for years past this has 
given it a reputation as nn " iron water" and has caused the 
spring to become a resort for such by vi1sitors from Mouegaw 
Springs. The witter flows at the rate of about one hundred gal­
lons per hour. The poor condition of the roatls made the spring 
difficult of approach and improvement in this respect would 
much increase its value to the frequenters of .Monegaw Spring:;;. 

7. T!te Monegaw Spring&. Tbesespringsaresituatedon the north 
"ide of Little Monegim creek in the south-east corner of the 
south-west quarter of the north-westquarter of section 30, town­
ship 38 north, range 26 west, perhaps three quarters of a mile from 
the Osage river. On the north side of the creek the bluff rises 

xarnral nctvan- abruptly to a height of 150 feet above the level of the creek and 
t~ges. 

from the summit of this bluff there is a magnificent view across 
the o~age valley. There Rrc here about nine springs in all, 
,-ituatetl in the very bed of l\1onegaw creek, rn that at times of 
high water they are all flooded. The difficulty in obtaining water 
caused hy this could, however, be easily obviated by forcing the 
~pring wnter to flow up through an iron pipe, as has been suc­
cessfully done with one spring in the vicinity. The most im­
portant spring, and the largest, is term~d "Old Black.'' ' At 
the time of the writer's visit to Monegaw all of the springs were 

Modeotsampling. flooded, but a sample was obtained by carefully forcing a corked 
ompty jug down into the spring water and then, by pulling the 
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cork out, the jug was filled while totally immersed. The 
analysis given in the table was made of a sample from Old Black 
sp1·ing taken in this manner. The locality has many natural 
advantages for a summer resort, and it h,lS been favorably 
known for a long time. The analysis indicates it to be an °~:!f:;.er of 

alkaliue-<saline water. Other analyses given in the table offer 
the means of comparing the water with others of more or less 
note. The small amount of free carbonic acid ie due to the 
manner of taking the sample. 

Monegllw Springs is evidently destined to be the prnminent 
mineral water resort of St. Clair county, and it is certainly ad­
mirably situated for such. It is reached either from Osceola. or 
from Clinton in Henry county. 

THE MINERAL WATERS OF BENTON COUNTY. 

Boling Sp1·ing. This ii; situated in the west centml part of 
Benton county on the north si<le of the Osn~e river. It is inn 
remote part of the county in n rugged country, and the rollds Locauon. 

leading to it ure in poor condition. Nevertheless it ii:, made a 
resort by parties during the summer o.nd hM a local reputation. 
Its exact location is very noar . where Benton, Henry and St. 
Clair counties meet or about sootion 30, township 40 north, 
rauge 23 west. The flow of water is strong, about 5000 gallons Volnme or now. 

per hour. The compositil)n is given in tho table of analyses. 
It contains a small amount of free hydrogen sulphide nt the 
spriiig but not enough to show in analysis. It i:3 an alkaline- c~:~:.er or 

saline water. 
The remaining springs of Bonton county will be noticed in 

another report. 

THE MINERAL WATERS OF JOHNSON COUNTY. 

The most important springs of Johnson county are the alkaline 
spriugs containing iron carbonate. Sulphur springs exist and 01 :e Char:ictcr or 

which was vi$ited and sampled is found on the Post Oak Creek springs. 

brnnch of the Black Water river in or near section 11, township 



Location. 

Oh:1ractcr of 
wuter. 

Location. 

Character of 
water. 

Improvements. 

96 BULLETIN, MISSOUlU GEOLOGICAL SURVEY. 

46 north, range 26 west, but most of the springs of this charac­
ter are unimportant. A spring, the existence of which has been 
known for 11 long time in this county, is found about eight miles 
south of Warrensburg in the north-cast quarter section 29, 
township 45 north, range 26 west, on land of D. ,v. Reed. It is 
a wenk alkaline spl'ing, flowing at a rate of perhaps 200 gallons 
per hour, the water of which depo:iits the yellow ferric hydrate. 
It is used to a small extent, locally. An analysis of the water 
is given in the table. 

The Sulphur Sp1·ing north of ,varrensbnrg is situated in the 
alluvial plane of Post Oak creek. The rate of flow is about 150 
gallons per hour. It is very weak in mineral matter and weak 
in hydrogen sulphide. It receives very little attention but is in­
teresting as belonging to an entirely different chss of waters 
from that of the other springs of the vicinity. The excess of 
sodium chloride above the other substances present, together 
with the temperature of the water and the presence of hydrogen 
sulphide, at once indicate a different origin from that of the 
alkaline springs of the county. 

The Colburn 01· Elecfric Spri11g. This spring is situated 
in the northern part of the town of ,varronsburg, in a small 
valley out into the sandstone of the rogion. The spring and 
surrounding grnunds are owned by the Electric Spring company. 
The spring itself has been improved and a hotel has been built 
on a neighboring hill. It is frequeutoct as a health resort. The 
water of the spring flows at a rate of 104 gallons per hour and is 
alkaline, deriving its carbonate of lime from the beds immediate­
ly underlying the Warrensburg sandstone. It carries, for this 
class of spring:i, irn exceptional amount of mineral matter in 
solution. 

The Pe1·tle 8p1·ing. This spring is situated about one mile 
south of ,v arrensburg and is at present a very populal' resort. 
The grounds about the spring have been improved by the con­
struction of a spring house, hotel, summer houses and an artificial 
lake. The cut opposite p. 90 gives a view of some of the sur­
roundings. Tho water emerges from sandstone, but this is in 
close association with coal and limestone beds and thus one is led 
to expect the predominance of carbonates and iulphates proved 
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by the analysie, which shows it to be an alkaline water with quite Character ot 

I . , . b I . h d . W water. a arge proportion of 11·on car onate. t 1s reac e from ar-
rensburg by a dummy line. 

A spring at Grand Pass, which supplies that town with water, 
was visited during March and sampled for analysis. It is an 
alkaline (carbonate) water containing a small amount of iron in 
solution. The water from another similar spring a few yards 
away is used in the locomotives of the Missouri Pacific railway. 

7 



TABLE OF ANALYSES OF HENRY COUNTY MINERAL WATERS.* 

Potassium Chloride ................... . ... . . . .... . 
Sodium Chloride . .... .. .... . . .... ...... . ................. . 
Calcium Chloride .......... . ................. . .. . .... . ... . 
Magnesium Chloride . .... .. ......... . . . ................... . 
Potassium Sulphate ........................... .. . . . ...... . 
Sodium Sulphate . . .. . .. .. ....... . . . .. ... .. ............... . 
Calcium Sulphate ............................ .. .. . . .. . . .. . 
Magnesium Sulphate ........ .. ........... .. ............. .. 
Potassium Carbonate ............•........•.. . . . . . ...... . .. 
Sodium Carbonate.... . . .... . . ... . .... ....... . .......... . 
Calcium Carbonate .... . ...................... . ........... . 
Magnesium Carbonate . .......... .. ... . .................. . 
Iron Carbonate .................... . ... .... , ........... . . . 
Alumina •.............. ... .............. .. ............ . .•. 

Silica .... . ....... . ......... .. ..... . . . .. , . .. , . .... , . , , . . .. . 

"Artesian Well" "Water Works Sand Creek 
,veil." 

Windsor 

Spring. 

Montrose 

Well. Clinton. Clinton. Spring. 

P ts. io Grs. per Pts. in Grs. pr Pts. In Grs. pr Pts. In Grs. pr Pts. in Grs. pr 
1000 Gal. 1000. Gal. 1000. Gal. 1000. Gal. 1000, Gal. 
-------- --- --- ------ - - - - - - -- -

.0317 
1.0653 

. 0014 

. 0752 

1.85 .0809 4.76 .0102 .60 .0021 .12 .0027 .16 
62.32 .4901 28.67 . . . ... ....•................ .. ....... 

.08 .•..................... . . . •...••..........•.•.•. 
4.40 ..•. . .... .. ............ . .. • ......... , ... .. . 

. .. . .. .. .. .. .. .. .. .0438 2.53 .0138 .81 .0317 1.85 
.. . .. . .. . .. .. .0346 2.02 .. .. . . . . • . .. .0018 .11 .3340 19.54 
. 1561 9 .12 .0690 4.03 .................... .. .. 1.1404 66.71 

. .. . . . . .. .. .. .OU3 · 1.42 .......... ,. .. .. . .. .. .. .3490 20.42 

.. .... .... ... .. .... .. .... .03ll 1.82 ... ... ... . ............ .. 
. .. .. .• ... . .. .... . 0253 1.49 ..... . .... .. 

.1754 10.26 .1500 8.76 .1147 G.71 .0093 .54 .2527 14.78 

.1103 6.45 .1099 6.43 .0567 3.32 .0088 .52 ........... . 
.. .. .. .. .. .. . .. . .. . .. . .. . .0031 .18 . .. . .. • • .. • • .0583 3. i l 
. • . . . . . . . . . . . . . . . . . . . . . . .0016 .09 .0072 .42 . .... . ..... . 

Wltb a.om~ ten-1c oxide 

.0117 .68 .0040 .23 .0184 I.OS .0120 .70 .0088 .51 
---------------- -------- --- --- - - - - - - - - - - ------ ---

Total Solids found by Analysis ........................ 1.6271 95.16 .9628 56.31 .2760 16.15 .0805 4.71 2.1193 123.97 

G 8 { Carbonic Acid free and combined as bicarbonat~s .. 
ase Free Hyd rogen Sulphide .. · · .. · · · · .... · · · .. · · • • · · · 

Temperature of Water ........................ .. .. .. . ... . 
Temperature of Air ................................ . ..... . 
Flow in Gallons per hour ................... .. .. .... ...... . 

. IU8 10.23 .1468 8.59 .1439 8.4'.l .0318 1.86 .2016 11 .79 

.0041 .24 .0011 .06 ....... ... ............ . . . ..... . ... .. 

58° F . 
68°F. 
24000 

56° F. 
68° F. 

10000-20000 

49° 
65° 

100 

• The samples from which analyses of Missouri waters were made, were collected by the Survey, and the analyses were con­
ducted in duplicate. 

0 
ttj 
0 
t" 
0 
0 .... 
0 
> 
t' 



TABLE OF ANALYSES OF JOHNSON COUNTY MINERAL W ATERs.• 

Reed's Spring. Electric Spring. Pertle Spring. Post Oak Sulphur 
Spring. 

Parts per 
1000. 

Grains per Parts per Grains per Parts per Grains per Parts per Grains per 
Gallon. 1000. Gallon. 1000. Gallon. 1000. Gallon. 

Potassium Chloride ..................... . 
Sodium Chloride ...................•... 
Calcium Chlorlde ....................... . 
Magnesium Chloride . ......... .......... . 
Potassium Sulphate ..................... . 
Sodium Sulphate ...........•...... . ..... 
Calcium Sulphate ....•................... 
Magnesium Sulphate ....................• 
Potassium Carbonate ................... . 
Sodium Carbonate ...................... . 
Calcium Carbonate .....•................ 
Magnesium Carbonate .................. . 
Iron Carbonate ........•................. 
Alumina .....•.......•.... ... .. ....... .. 
Silica ............•....................... 

.0160 

.0157 

.0154 

.0147 

.0718 

.0154 

.0137 

.0020 

.0168 

.94 

.92 

.90 

.86 
4.20 

.90 

.80 

.12 

.98 

.0018 

.1216 

.0812 

.3543 

.0476 

.0017 

.0070 

.0268 

.11 

7.11 

4.77 

20.73 
2.78 
.• 10 
.41 

1.57 

.0021 

.0772 

.0603 

.1654 

.0665 

.0124 
.OOH 
.0258 

.12 

4.52 

3.53 
9.68 
3.89 

.73 

.26 
1.51 -------·----------1·---- ----- -------- ----- ----

Total Solids found by analysis ...... . .1678 9.82 .6403 87.48 .4017 28.51 

.0208 1.22 

.1596 9.34 

.0569 3.33 

.0256 1.50 

.1225 7.17 

.0756 4.42 

0099 .58 

.4709 27.56 

Gases as bicarbonates.. ... . ..... . .. . .1478 8.65 .1762 10.31 .1159 6.78 .1195 7.00 { 

Carbonic acid free and combined 

Free Hydrogen Sulphide. . . . . . . . . . . . .. . . . . . . ......... _ .. _._._._. _ .. _._._._._. _. _ .. _._._ .. _. _ .. _._._. _ .. _._._._._._. _. _ .. _._. _.
11 

_ _ t_ra_c_e_. ___ t1_·a_c_e_. _ 

Temperature of Water.. .... ............. 52° F. 51° F. 52° F. 56° F. 
Temperature of Air...................... 54° F. 70° F. 72° F. 59° F. 
Flow in Gallons per hour.... . . . . . . . . • . . . 100 100 60 150 

• The samples from which analyses of Missouri waters were made were collected by the Survey and the analyses were conducted 
In duplicate. 



TABLE OF ANALYSES OF WATERS FROM ST. CLAIR AND BENTON COUNTIES AND ONE FROlll GRAND P1.ss, SALINE Co.• 

Potassium Chloride •.• . .•..•.....•.....•...•......... • ....••..•.•.. 
Sodium Chloride . .............•...... . .•.•.••.•........•...•••...•. 
Calcium Chloride •.•.........•..•...••.............•...•.......... 
Magnesium Chloride . • • • . . • . . . . . . . . . . . . . • . • . . . . . . . . •..•.. . .•..... 
Potassium ~ulphate ................................... . ......... .. 
Sodium Sulphate..... . . . . . . • . . • . . . • . . . . . • • • • . . • . . • • • . ••........... 
Calcium Sulphate . . . . . . . . . . . . . • • . . . • . • . . . . . . . . ......•..•..•..•.... 
Magnesium Sulphate .•.•..•....... . .•..........•..•••...•....• . •..• 
Potassium Carbonate •..•...... • ......•...•. . .............•.••....•. 
Sodium Carbonate ....•............ . •...• . .•..•.•••.......• . ..•.•.. 
Calcium Carbonate ••.•..•.• -..•...•.••..•.•...•.... . .•...•.....•..•. 
Magnesium Carbonate •.•..•....•.•••... . .... . ..••.••......••...••. 
Iron Carbonate • . . • . . . . . • . • . . . . . . . . • . • . ....•..•..................• 
Alumina ..••.••..•••. . ....••• •..•...•.• . •..•...• . ...•.•.... . .•...• 

Silica .••........••..•...•.•••..•..........•.... . ...•.............•• 

Total solids found by analysis ....•.•.••..•....... . ... . •...••••• 

Gas 8 { Carbonic Acid free and combined as bicarbonates .•...•...... 
e Free Hydrogen Sulphide ••.••..•.... , , ·., · · · · • • • • • , • • · · · • · · • 

Temperature of Water .••• •.••........... . ............. .. .......... 
Temperature of Air.. • • • • . • . . . . . . . • • . • . . . . . ...................... ; 
Flow In Gallons per hour ...........•...•............... . .........•. 

"Old Black," 
at 

Monegaw Springs, 
St. Clair Co. 

Parts in 
1000. 

.0466 
1.9055 

.1554 

.0290 ......... 
... .. .... 

.0545 

········· ..... .... 
······· ·· .1929 

.1876 

········· ...... ... 
.0111 

2.5826 

.0622 

.0036 

Grains 
per 

Gallon. 

2.73 
111.66 

9.11 
1.70 

....... 
8.19 

......... 

......... 

......... 
11.30 
J0.99 

... ..... 
········· 

0.65 

151.38 

3.64 
. 21 

61° F . 
69° F. 
10000 

"Boling Spring," 
Benton Co. 

Parts in 
1000. 

.0261 

.6051 

.0137 

.0689 
......... 
......... 

.0688 

········· ...... ... 
......... 

.1967 

.0872 
......... 
......... 

.0106 

1.0766 

.1759 
trace . 

Grarns 
per 

Gallon. 

1.53 
35.40 

.so 
4.03 

. ........ 

...... ... 
4.00 ......... 

......... 

... ...... 
11.51 

5.12 ......... 
········· 

.62 

63 01 

10.29 
trace. 

58° F. 
57° F. 

6000 

Town Spring, 
at 

Grand Pass, 
Saline Co. 

Parts in 
1000. 

.0008 
1 ......... ........ 
......... 

.0109 
. ........ 
......... 

.0159 

.0531 

.1525 

.0456 ...... ... 

.0156 
with iron 

.0192 

.8185 

.1062 .. ....... 

Grains 
per 

Gallon. 

.05 ..... ... 

········· .64 
. ........ 
......... 
····· · ... 

.98 
8.11 
8.92 
2.66 . ........ 
.91 

with iron 
1.12 

18.34 

6.22 
. ........ 

53° F. 
28° F. 

200 
• The samples from which analyses of l\Us~ouri waters were made were collected by the Survey, and the analyses were conducted In dnpllcate. 
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TABLE OP' ANALYSES OP COMPARABLE WATERS FROM OTHER STATKS. ~ 

Potassium Chloride......... . . . . . . . ......... . 
Soctium Chloride .......•..................... 

Calcium Chloride .............•.....•........ 

Magnesium Chloride .....•..............•.... 

Potassium Sulphate . . . . . . . ........ , ••...•.•• 

Sodium Sulphate.. . . . . . .........•••...•.•... 

Calcium Sulphate ...•.......•. , ............. . 

Magnesium Sulphate ...............••....•.... 

Potn,,~inm Q.,rl.Jonate ...............•......... 

Soclium Carbon:,te ...... ,,., ...•• , •• , .......•• 

CaJc:um Carbone.tt- .••.••....••••.•••.•..••. , • 

Magnesium Carbonate .... . " ............... .. 

Iron c .. rbonate ............................. . . 
Alumin8 .................................... . 

Silica .......................................• 

Total Solids found by analysis ........... . 

G { Carbonic Acid free & comb. as bicarb .. 
ases }'ree Hyd1 ogen Sulphide,.·· · · · · · · · · · 

Temperature of water ....................... . 
Temperature of air ......••................... 
Flow in gallons per hour ....••......•.......• 

0 

I . \ I I I j StribllngorAu• ti BlonntM1~eral Bethesda Artesian Well, .A.rteslan Well, "Gettysburg gusta SJ>rlngs, ~ 
eprlngs. ,?~ed Spring, Wau- Prairie dn Fort Scott, Lithia Spring," Virgmia. _e: 

Spring, _kesha, _Ohlen, Kansas.• Pennsylvania.• No. l, Ohaly· 6 
Alabama.I Wisconsin.• W1scons1n.• beate Spring~ L-.J 

Grs. per Gal. Grs. per Gal. Grs. per Gal. Grs. per Gal. Grs. per Gal. Ors. per Gal. 

32.32 

6.00 

1.60 

6,80 

4.40 

1.92 

68.04 

present. 
present. 

60°F. 

900 

1.16 

. 46 

. 54 

{ 
bicarb. 

1.26 

{ 
bicarb. 
17.02 

{ 
bicarb. 
12.89 

{ 
bicarb. 

.04 

.12 

{ 

2.72 
& organic 

matter. 
35.71 

4200 

3.81 
90.20 

{ 

Soctium 
bromide. 

.13 

{ 

{ 

12.80 

15.37 

bicarb. 
.62 

10.97 

bicarb. 
.23 
.06 

2.84 

137.03 

3620 

trace. 
79.47 

0.79 

7.99 

{ 

Sodium 
bi borate . 

2.20 

trace. 

0.88 

{ 

Sodium 
hydro-sul­
phide .19 

{ 
{ 

bicarb. 
14.28 

bicarb. 
.81 

LOO 

{ 

2.12 
& organic 

matter. 
109.I~ 

trace. 
trace. 

67.5° F. 

416 

.82 

.15 

{ 

Calcium 
phosphate . 

.01 

.48 

{ 
{ 
{ 
{ 

3.30 

bicarb. 
S.88 

blear!). 
9.96 

bicarb. 
5.88 

blce.rh. 
.04 
.02 

1.76 

25.25 

.22 

.35 

.76 

1.50 

.98 

.07 

1.33 

5.21 

24.00 

(') 
0 
Cl z 
>--3 .... 
ti:: 
00 

1 R. Brnmby, Analyst. • O. F. Chandler, Analyst. • G. Bode, Analyst (1876). • E. H. S. Balley and E.W. Walters, Analysts (188'). 
~ F. A. Gentb, Analyst (1876). • D. K. Tnttle, Analyst (1859). 
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