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PREFATORY REMARKS.

The 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 sue-
cessive interruptions caused by sickness and by the demands of a field
geason, :

Special attention, it will be noticed, has been given to the statistics
of the production, 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..... A T R A e s SV ST i $2,288,795 00
Fire clays, sewer pipes and pottery «........ SN O E— cessnes 1,722,685 00
21 70) 1 R LR T 665,761 00
Lime ...... covevnue e T AN R e 103,000 00
Sand and gravel. o sisieciiidisbaie i e SRR 76,229 00

Total ...... B e el S N W $4,856,470 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 high 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 important 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 elays
of the State, in which will be made a full exposition of the results.

Artaur 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 investigation 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
produce these materials; and also of the nature and extent of
their sources of supply.

The sketch maps used have two purposes. One of these 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 all quarries, elay mines, brick and other
works.

Two conventional sections are printed to show the reader ut 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
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 aid 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 mainly 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 WORKS

8T. LOUIS CLAYS, STONES AND LIMES.

AND

sT. LOUIS CITY.

STONE QUARRIES IN

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

SEweRr Prre, FIRE Cray AND TERrA CoTTA WORKS.

PROFRIETOR. COURDINATES. | PROPRIETOR. COURDINATES.
Blackmer & Post.......... E,16&J,12 | Mo. Fire Brick & Clay Co.. D, 14
Christy Fire Clay Co. ..... G, 18 | Mo. Terra Cotta Lumber Co D, 14
Cofln, Thos. & Co.veeunnn L, 6 & C, 15 | Parker & Russell M. & M. Co G, 17
Evens & Howard.......... E, 14 | Towle & Thorpe....vvuas 2 C, 16
Jones, David.....coiveunn. D, 13 | Winkle Terra Cotta Co.... D, 14
Laclede Fire Brick Mfg. Co. D 14 | Wrisberg Mining Co....... E, 13
Mitchell Clay Mfg. Co..... E, 14
PoTTERIES.
PROPRIETOR. COURDINATES. | PROPRIETOR. COBRDINATES.
Gnauk, Lounig.....oooiainns G, 18 | Seeber, August...... 2 EciL T
Muttig, Jno..:ccceivinaiin J, 12 | Uhlemeyer, August,....... I, 17
Schwarzkopf, Chas........ I,16 | Wash Street Pottery....... K, 10
STRUCTURAL BRICK WourKs,

PROPRIETOR. COURDINATES, | PROPRIETOR. COURDINATES,
Ballmann, Aug..... R L, 10 | Lyon Press Brick Co....... K, 17
Bergsicker & Bro .. ...... K, 7 | Missouri Press Brick Co... K, 18
Branahl, Chag...s:smaie i E, 7| Nieman, Aug. H.....cooo0. ¥, 17
Buckwinkle, Frank........ J, 6| Oehler,Paul.....ccivivunn. K, 17
College Hill Press 'Brlck Palll; Bentyossyoveuisaas F, 17

Works ...... J, 5| Repping,J. H. &Son...... J, 16
Compton Av. Bllck Wo:ks J,12 | Scales, Thos. H .......c... K, 8
Eureksa Press Brick Co..... , 7| Schlingman, E....coovieies L, 7
Excelsior Brick Co,.vvveu.. K, 9| Schlingman, Heory..... .. Ty T
Grote & Hilkerbanme...... K, 7 | Schweer & Mags.ccocvevann J, 19
Hurman, Frank....... ..... E, '8 | Bmith, T\.8..cvvesnimriins K, 6
Hydraulic Press Brick Co., Sprengemann, Edward..... I, 20

1,13; H,18; F,16; D, 14; F, 14; H, 12 | Steinkamper, B, W «eeeune. J,9&F, 7
Ittner, Anthony ........... J, 15 | Stuckenberg, Jno........ J, 17
Kuehn, August...cveeeress &y Tower Grove Brick Wurks B, 17
Kulage & Menke........... J. & | Union Press Brick Co...... F, 7
Kuntz, Chasg. i-ev wacunnsse L, 17 | Walkenhorst, F. W...o.ou.. ¥, 12

Buntz; Britzss wx oo s I, 17
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STONE QUARRIES.

PROFPRIETOR. COORDINATES. | PROPRIETOR. COURDINATES,
Albernacins, Frank........ L, 17 | Kern, Adam......cevivuuas L, 17
Allen, Bvo s iadanss i J, 19 | Kinealy & Sons..... S e K, 7
Baldwin, Henry.......... 5 I,20 | Knaus & Willis.cvoeuevnnnn J, 19
Bambrick-Bates «...ovvunn N, 9 (2) Krug & Zesch «ovevinnvnnns I, 20
Barnett, Wm, H.......... . J, 12 | Lohrum, Jno. C..eeeevannn L, 17
Brocksmith, H............ C, 14 | Lorentz, Martin........... L, 17
Byrnes, Tho8...vvevaennan, J, 10 | Mohun, Patrick, .......... 1,13
Cavanaugh, T. B.......... J, 10 | O’'Meara, J.B....F, 17; F,12; K, 9
Devereux & Sons.......... G, 7 | Perkinson,J. E.& Bro....J,T&K, 6
Engleman, A. Q.. vevvenen M, 15 | Pickel, Conrad «..ocnuvvnnn 1,13
Eyerman, G. (Ewmte) ..... I,20&1,13 | Pieper, Christian.......... I, 13
Friederichs, J.... I, 20 | Prendergast, G. E..covv.ns D;, ¥
Fruin- Bambllck&(‘o I 13 H 12: C 14 | Redemeyer.ooeesenenescnas L 7
Grund, Louig....cvvuuauin. K, 19 | Stiefel & Ruckert......... G, 6&M, 15
Heman Bros..... c.eerssens C, 10 | ‘¢ 8t. Louis Stone Masons?’ I, 13
Hogan, B, Wi viaviaas K, 6 | Watson Construction Co... H, 13
Hogang My eivivaaias: L, 7| Wieman, William..... .. . G, 6
Hogan & Moran ........... J, 9| “Work House” .......... K, 19
Kempf, Conrad.......... ¥ I, 20
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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.

STUONE QUARRIES. Mar
PROPRIETOR. NUMBER.
ANAYEW, —itut e sarsisssinsninenevsosasssssoasasanssannas s sarras 68
Boem, Fritz A R R bR A T R L O T e 50
Bessen & Sons c.evviiiiiaieans i ps acmom e o B A WA W R 64
Crystal Spring Quarry and Lime Co.couiee e iiiiaiianiees 47
Doeking i . cesmse sovmessomany yaraaesasss AN A e m g, 18 51
Dored Wallaoe i aaa saileivip i i vrdipianusddanisyessymia 67
Eureka Quarry Co ... vouse SR A IR T e BT
EXner, JONN «vvenevairannans sasnannarresoannssasrsrnarasrsarasssnses 62
Fabrick, P. & Marshall... ... R A R T R e s 53
Glendale Quarry Co...cvvveevnnns Y 5b
Tt e s B e s 0o o Sy S O S R R SR A S e 63
LauritZen, JAS « «veeecvre snvecnrtareraninrassass e goasonrsrsanans cores 56
Madden, THoS «oveds sers sarvaiassconsarsssssastssssssisssssssiasisins 58
MUnSen, ——..eoseeeianarsasissans A R A R A T T B T 52
Pope, ANAreW. e veve connveas L SR o = 59
Scliwenny JoRna s d9ve s ss s ilatcanimns s P A 66
Seifert; Henr . vvesoirsearsnssrarsnsasss sansvoes boassomevaaryessasss G0
Bhore’s QUATLY T «-«vervesrorsisiesseacvotisanaesinsaransanssassinens 54
8teffen, John C..... A B R A O L S A 61
Thihi, MICHAGL. « suasmme ez snns, smemesessomnsnss e onsdmmes seetsnens 48
Wateon Construetion Couesissasviis i sinee s vy sisaeiias 65
Zeiss, Henry & Mrs ..oovevneennns o A L W A B R .. 49

CLAY WOREKS. Mar
PROPRIETOR. : NUMBER,
JaMeEon, WITIAM s veswn s s mevnen s rsmyes oy sommes cosras se s sess e 124

LIME WORKS. Map
PROPRIETOR. NUMBER.
Dorenheim, Herberb . coeeear siiaseeuiiasunaassansaiossssessnsasananns 76
GHencoe Lime & Cement: Cos cosvvviiaainm e adaiiiimai v S 70 to 72
GOatE, CHRE.. Wi vammmiwwssemmnme wnin s s gamaes T T IO PCTI 1 13 1o B if

Thorn: & HUbE e o s s i SRS n iR s R s S 74
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GENERAL GEOLOGY.

St. Louis city and county are bounded on the north by the Boundaries of the
Missouri river, on the east by the Mississippi river, on the south "
by the Meramee river and a part of Jefferson county, and on the
west by Franklin county.

The geology of this area was described in a general way by B.

F. Shumard, during the Swallow survey, in 1854. No detailed

study has followed his work, and, in the absence of such a

study, the writer has adopted, for the purpose of reference in

this paper, Mr. Shumard’s determinations of horizong. With e
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 Insane Asylum well, which
was sunk to a depth of nearly four thousand feet. This section Tne section.
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 provisionally
shown. The Quarternary deposits, which are not outlined as a
whole, cover nearly the entire area.
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GENERAL (GEOLOGICAL SECTION OF THE FORMATIONS 1IN 8T1. LoUls CITY AND COUNTY.

T T AL
Lacatetacars| Do tes gl | L,

-?/71'-:?&‘(3 = L - Al Fernaliorid af

Cogt o| Cameddoiee, 5 e
ﬁ((,’l?‘.:c(rz ¥ C'W'Z, jl"t 7‘«:.01«_2/,
Ao pbotid
o Kower 7 Her a(";Ui-'u.e
: c ;- T e Tl telede o
Lauele K iees /e i
< Coal
= T
g
il Kower ol
——TT ¥ € a{‘!MCd’C'D’IC’
": [y
r I
. CGZ'! 5047. .
= -?fw'ou.s‘ _Zf;,,,{ui
Cie i E: 5‘

(‘Lntf_.&d’o’ e,

Seerierg bon
Ltmresivree

Chowteaw

(@]
e J}"e rlor
c’—-l
< Lower )
,t { Crestone
§ " K eloay?
=. I vy &4
=

Tetre, Frast

_/}V'(ay?( L R

_,\5\‘({ (S (u? g ot ﬂ?r.{ 7

\Sevrecd sZo e

Some of these figures are estimated, others are mkm' Srom the record 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 Silurian. Between and within
these divisions great thicknesses of formations belonging to the
general section of the State are without representation. There
is a clear gap in the section, from the Quarternary deposits to The gap in the
the Middle Coal Measures, a second from the Chouteaun to the
Trenton Limestone, and a third from the Trenton to the first
Magnesian Limestone.

The disturbances which are referred to above are manifested
in the formations below the Coal Measures by a distinet dip in a
northeasterly direction, gentle undulations, rather sharp anti- pistarbances.
clinal and synclinal folds, and occasional faults. The Coal
Measures have been slightly flexed. The Quarternary deposits
are undisturbed, save by erosive influences.

Barrett’s Station,
Kirkwood.
River des Peres.

Glencoe.
8t. Louis.

$
g
3
&

Coac Mnl“l

s e SACERROAL

ey ey rs o e - Mot o L eIV -
#g,”. R"F‘r’ LY S
SECOND MAGNESIAN £ G Aty e
LIMESTONE, iy ~ug < IToNE, RS

GENERAL CrOS8 SECTION THROUGH ST. Louis CouNTY, MODIFIED FROM SHUMARD'S.
Looking north.

The diagramatic cross section, above, shows approximately the
relative positions of the various formations. It runs from the
northern part of St. Louis, in a direction a little south of west,
to a point near Pacific.

Topographic sheets of most of the 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.
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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 area approximating two
hundred square miles in St. Louis county, and city, carry practi-
cally an inexhaustible supply of potter’s, sewer pipe, and fire
clays, of which the hest of the latter have been long famous for
their high refractory qualities. The mining and manufacturing
of these clays has been carried on for many years, and te a large
extent, in the immediate neighborhood of St. Louis, but so far
as the writer knows, there has been no worthy attempt to even
prospect for them in the great 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 sewer pipes, though low down in the Coal Measure series,
is one of the uppermost layers in that portion of the formation
which occurs along the western border of St. Louis. This tile
clay bed overlies the fire clay bed described below and is
separated from it by shale and sandstone six to twenty or
more feet thick. It is usunally covered with several feet of
Loess clays, and is occasionally capped with beds of deecaying
limestone, which were not altogether denuded from above it be-
fore the Lioess clays were deposited. It ranges in thickness from
about eight to twelve or 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 has a soapy feel to the
fingers. It is sometimes hard and shaly, but is usually soft
when mined; growing hard on drying, after being exposed to

* See gections on pages 21, 22, 23 and 25.
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the air. Crystals and thin coatings of gvpsum, and nodules of
limonite 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.

Fire 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 usunally conditions of oc-
they have to be sought by shafts. The deepest of these in St.
Louis (that of Parker & Russell), is one hundred and twenty
feet from the surface of the ground to the bottom of the clay
bed.

These clays, even in the same bed, vary largely in character
and composition. They are usually grayish in color, and are
very hard when mined, but after exposure to the weather for a cnaracter of tne
variable time the clay softens or slacks and falls into u loose e
mass of finely divided particles. Iron, an objectionable
material in a fire clay, occurs largely in small pyrites crystals,
called by the clay miners ¢ shiners’’ and sometimes in large
balls of pyrites. These ¢¢ shiners’’ oceur 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 making 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 demarkation 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- stigmaria.
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 cluy is mined in chambers which are kept well tim-
bered until they have been carried as 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 run along Metnod of mining.
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 a 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. The 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
about fourteen dollars per ton, according to their purity. Most
of the clay sold for glass house pots has undergone 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 several years.

THE QUARTERNARY CLAYS.

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 the 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 for such brick baking, 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 and a wet process, but most largely by the dry one.
The clay is plowed up, on a fair day, to the depth of
a few inches, and, after several hours drying in the sun, it is
scooped together and hauled to sheds, where it is stored for
futuve 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 are 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 the writer to handle the
clays which oceur within the area discussed in this paper. The
descriptions are intended to include such obtainable matter as
might have a general value for purposes of reference. Many de-scope of list.
tails are omitted here, which are to he presented later in a more
specific repert on the clays, and the methods of manufactoring
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 of
Coal Measure formation. This latter fact is probably due, in a
great measure, to the reputation of these Cheltenham clays,
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 graracterotplant.
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 be set out into freight cars on the
other side, a finished product, ready for the market.

At several of the works a great variety of sewer pipe and re-
fractory materials is manufactured. Such works are indicated
on the accompanying map as sewer pipe producers, 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
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 page, 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.
Abgve it is five feet of solid sandstone, with a few inches of in-
tervening beds, and overlying the sandstone is the bed 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 and
by faults, is due to the subsidence of the beds into deserted
chambers of the mine.

In the following deseriptive 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.

Blackmer & 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, erected 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.
Operations were begun in 1878. The capital invested amounts Capital and out-
to ubout one hundred and fifty thousand dollars. In 1889 about
thirty thousand tons of clay were consumed.

Christy Five 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 kindred refractory ma-
terials, on a large scale. Its factories and clay mine are situated
at ¢« Christy,”” on the St. Louis, Oak Hill & Carondelet rail-Location.
way. In 1889 about five thousand 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 series :—

1. Loess; yelloWw Cla¥.ivusevsovvosvmeaasviananvsvevessdb il
2. Drift, gravel.ciiisiiiriiaiierisiasssrirsrsasssrnes 1 ft. 5 in.
3. Pipe Clay.sisuisacssiossvaaaes imaion ioanassasinsnns 14 ft.
4, Green Shale...ovuesieiiienn it iieiiarennnnnnsans 5 ft,
B, Slaty shale iveivaineaianaeaimaasivae sre s s 4 ft. 5 in.
6. FIRE cLAY, the bed mined*...vveirenceciaianrnanres 6 ft.

CUoflin, Thomas, & Company (L, 6 and C, 15): — This com-
pany has its mine and one factory near Gratiot, on the Watson Loeation.
roand, and one factory and its general office on the Wabash rail-
way, at the Douglass street crossing. Its products are pot clays, produet.
glass-house 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 humdred thousand capital ana pro-
dollars. About twelve thousand tons of fire clay were sold and e
used in 1889. The section of the mine shaft was unob-
tainable.* |

Fvens & Howard (E, 14) :—This firm has its works and mine
at Howard Station, on the Missouri Pacific and Frisco railroads. vocation.
It produces sewer pipes and all kinds of fire clay materials. Tt
also sells a small amount of raw and washed clay. In1889 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 200 tons per day. The product is about one-half
refractory material and one-half sewer pipes. Fire bricks and
sewer pipes are exported to as remote points as Africa, South
America and Mexico. The firm was established in 1857, but
work had 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......ooavvivinnn. vz 100 to 16 £t
2, Pipe clay, blue and Ted: ceesssennneesrnnarannsenns 8 ft.
8. Shale....iviux R R D R P 13 to 14 ft.
4, Bandstone, cross bedded.seevrenvanus ssrmssianss 7 ft.
By B e RS S S S R R R SRR 2 in.
6. Fire clay, with bituminous stems.......cviveien. 4 in.
i BRI 5 i e i B w s b s, b s e e e b e 2 in.
8. Coalisiveiinisss GRS R R R SRR 2 in.
9. FIRE CLAY, the bed mined *,..0cevrevnrrnnrrnnannss 8 ft.
IO Bandaboryes s s s e s s R T R 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 fire and pot clays, and
does not manufacture beyond washing the clay. He began work
at this locality in 1886, and during 1889 he produced fourteen
hundred tons of washed pot and crude fire clay.

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

1. Loess, Yellow Clay¥. eerrercvvtnessransmssesorons 11 ft.

2. Pipe clay, nearly white....coovvieiiiieinnnvanas. 12 ft.

3. Loose clay, containing balls of pyrites........... 2 ft.

4 Red elayshale: cueii s sisdes s dia ey 9 ft.

5. Shale, blue to yellowish.....ccvveeiiniineniiiins 2 ft.

I G ) P e TR e R Y 1 ft. 6 in.

T BARAY Al i s Ve Ve R ki 11ft. 6in.

8. FIRE CLAY, the bed minedt. ........ gommcnama a 1 ft. 4 in.~6 ft.
9. Sandstone.......... P P G B G T ieal 2 ft.-0 ft.

10. Limestone, probably Lower Carboniferous.

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, being full of iron pyrites at the top, while Character of clay
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 and Sublette avenues. He beguan Location.
work in 1883, and produced in 1889 about eight thousand tons
of fire and potters clay, which was all consumed by the Evens production,
& Howard firm.
There are two clay pits, and the geological section is prob-
ably the same as at the Wrisberg mine.
Stigmaria occur here also.
Laclede Fire Brick Manufacturing Company (D, 14): —
This company makes a specialty of the manufacture of sewer cuaracter of
product.
pipes, fire bricks, and all kinds of fire clay material, and of «
terra-metallic paving brick. The works are situated at Laclede,
on the Missouri Pacific and Frisco railways. Operations were Location.
begun in 1855. In 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
materialg, and the rest into .gewer pipes.
An extensive mine is opened by a drift in the bed of fire clay
of the Coal Measures. From this bed the clay for the refrac-
tory products is obtained. The greater portion of the material
which is used for sewer pipes, is obtained from the Loess, and source of material,
from a heavy bed of pipe clay and shale which underlies the
Loess. With this material, however, some fire clay is mixed.
The following section, in descending series, was obtained
here: —
1 OB B & sy e e R e S T P SR TR 25 ft.
2. Clay shale, dark wine and sometimes greenish col-
ored, very fissile, quite soft when mined, but
hard and brittle when dry.. e e b
3. Sandstone to conglomorate, composed mainly uf
fine, white quartz grains, cemented with a fer-
ruginuus clay; contains many nodules of sil-

iceous limonite; is frequently cross-bedded ; and
occasionally has a fissile character............. 5 ft.

10 ft. Section.
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4. Fire claY.cocivsevenss PP P e civeeweses 6 inches.
5. Coalivesass G R R Y R e 2
6. FIRE cLAY, the bed which is mined *......c00vunns 7 ft.

Mitchell Clay Manufacturing Company (E, 14):— The
works of this company are at No. 5700 New Manchester road.
The chief product is fire brick. A small amount of farm drain
tile is manufactured, 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.

Missouri Five Brick and Clay Company (D, 14): — The
works of this company are situated at Cheltenham on the Mis-
souri Pacific and Frisco railways. Work was begun in 1884,
with a capital investment of about twenty thousand dollars.
The produet is almost wholly fire brick.

Parker and Russell Mining and Manufacturing Company
(G, 17) : — This company hasits works and mine on the Morgan
Ford road and Parker avenue. It is a large producer of sewer
pipes and refractory materials, and makes a specialty of the pro-
duction of gas retorts, In 1889 it produced about 1500 of the
latter. The capital investment is about three hundred thousand
dollars. Its business dates back to 1866.

The clay supply comes from the Coal Measures, and is raised
from the mine through a double shaft which is one hundred and
twenty feet deep. There was originally a coul mine here about
eighty feet below the surface. The section could not be ob-
tained. The bed of clayt has been somewhat squeezed and flex-
ed. It varies in thickness from fifteen inches to about seven
feet, It is underlain by sandstone, and overlain by shale and
sandstone.

At the railroad bridge just southwest of the mine the following
partial section, in descending series, was nbtained : —

* From No. 6 a ‘““ mine run”’ sample of the fire clay was taken for analysis
and test, and from No. 2 an average sample of the pipe clay (used here for
manufacturing sewer pipes) was taken for the same purposes,

+ A mine run sample was taken for analysis and test.
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1. Typical Loess...... e R S R R N § ft.
2. Jointed clay, seeming to pass into the Loess above........... 20 ft, Section.
8. Ferrugzenous Sandstone. cosesvrnsnuevnneiaiansn AP sewiid TH
4. Clay shale, variegated COLOT v evverienrerairiiinianannsaseaae, 14 ft.

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

Towle and Thorpe FireClay Company :—This company began
work in 1881. It does not manufacture, and sells orude clay Froduct.
only. In 1889 the production amounted to seven thousand
tons.

Wrisberq Mining Company (E, 13):— The 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 was begun in 1883, and in 1889 the produc-
tion of all kinds of clay amounted to ahout twenty-five thousand Produet.
tons.

The fire clay is taken from a mine, the shaft of which is forty-source of ciay.
seven feet deep. The other clays arve taken from open cuts in
the hill side. '

The fire clay 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 the fire clay. It is made
from personal observation, combined with information furnished
by Mr. Wrisberg : —

b WS 0711~ (A U e S (oo e Y e e e e e TR 0-20 ft.
2. Limestone, ¢ tumble rocks™...coiiiiniaannn. i WS 0-5 ft.
8. Clay, white and yellow, nsed for sewer pipe manuf'u,tum

called ¢ bastard fire clay......... R R T R R 3-4 ft.
4. Clay, yellow and red, sold for paint manufacture and for col-

oring plaster and mortar, called “‘ ocher™...........ooa. it 3 ft.

5. Clay, gray to white, used for paint manufacture and filling.. 1 ft.61in.
6. Pipe clay, variegated, reddish brown and greenish, called

T Ao fggy TR
T BANASEONE tuervveasssannnsorae sssannsansssnnnnsnses sannnn 8-T7 ft.
B. Slaty Shale..oe s vrresiaraieaeniasiane it anersrarraeeiess 3 im.
9, Coaless isamias I S—— S T — 3 in.
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TAE 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 mismanagement, as
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 Missouri Terra Cotta Lumber Company (D, 14): —

Lésation wni 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,
Work is at present suspended.

The Winkle Terra Cotta Company (D, 14): — The works

Location. of this company are situated at Cheltenham on the New Man-

chester road. All varieties of terra cotta and tile are manufact-

ured to order. Operations were begun in November, 1883,

and the company is now almost the only successful producer
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, but in 1887, 1888 and 1889 the annual con-

Consumption.  gumption amounted to about two thousand tons.

Bouree of clay.

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.  clay used is a mixture, in varying ratios, of Coal Measure and
Loess materials.
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The product consists mostly of brown stoneware, such as milk
pans, jars, jugs, and flower pots.

There is one Art pottery in St. Louis where beautiful 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 generul. The first year’s
product 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. DBoth of 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, Product.
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.

Charles Sehwarzhoff (1, 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 ahout
one hundred and thirty-five pots, ranging from two to four
inches in diameter, were produced.

Loess or pipe clay is mixed with fire clay in the ratio of one waterial usea.
to two. The plant is valued at four thousand dollars.

August Seeber (1,17) :—'Mr. Seeber’s pottery is located on Vir-
ginia avenue, between Cherokee and Miami streets. The product
consists of ¢¢ patent,”” flower and mileh pots, and a few flower
vases. Work was begun about 1870.

The output for 1889 consisted of twenty thousand ¢¢ patent ™’
and milch pots, and eighty thousand flower pots.

Local Loess clay is mixed with fire clay (purchased from a
distance) in the ratio of one to nine, for the manufacture of Material nsed.
the above pottery. The plant is valued at twelve hundred
dollars.

August Uhlemeyer (1,17) :— Mr. Uhlemeyer’s pottery is situ-

Produet.
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ated at No. 3316 Gravoisroad. The principal produet consists of
flower and milch pots. Work was begun in 1867. 1In 1889,
about eighteen thousand mileh pots, and one hundred thousand
flower pots were manufactured. Mr. Uhelemeyer mixes fire clay
and the least sandy portion of the Loess elay, 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 excellent building brick is
produced. Very fine face and ornamental brick are also made,
for local use, and for shipment to distant points.

Brick yards are frequently located at stone quarries, leading to
an economical method of disposing of the Loess clays which would
otherwise have to be moved simply as stripping. As these
clays range from fifteen to forty feec in thickness, it occasionally
happens that stone quarrying can be carrvied on at a profit, only
through being so aided by a brick yard.

‘Common brick bring in the St. Louis market from seven to
eight dollars per thousand ; front or face brick about twenty dol-
lars per thousand, and ornamental brick, on an average, about
fifty dollars per thousand.

Bollmann, August (L, 10) :— Mr. Bollmann has a brick yard
on Eighteenth street, between Cass avenue and O’Fallon street.
The product is common brick, which are hand-made. Work was
begun in 1870. In 1889 about one million bricks were made.

Bergsicker & Bro. (K, 7): — The works of this firm are situ-
ated at the junction of Florissant and Glasgow avenues. Hand-
made common bricks constitute the product. Work has been
carried on since 1870. The product for 1889 amounted to nine
hundred thousand bricks. The clay used is hauled from Twen-
tieth and Bissel streets.

Branahl, Charles (E, 7) : — Mr. Branahl has a brick yard on
St. Louis avenue and King's Highwny. 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.

Buclwinkle, Frank (J, 6):— Mr. Buckwinkle has n brick
yard on Prairie avenue, just east of Twentieth street. Hand-Tocation and
made, commen bricks only are produced. Work was begun in
1882. The annual produetion is a little less than two million
bricks.

College Hill Press Brick 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 piant.
land and three dry press machines. The market is a local one.

Compton Avenue Brick Works (J, 12) :— These works are
situated on the north-east corner of Atlantic and Compton ave- Location and
nues. The three principal varieties of brick are produced, the M
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.

Fureka Press Brick Company (L, 7):— The works of this
company are at No. 4251 North. 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. Tts production for 1889 amounted to
about three million bricks. Two one-brick dry press machines pians.
are in use. Preparations are being made to manufacture orna-
mental brick.

Fwxcelsior Brick Company (K, Y):—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 three and a half million bricks were made.

Grote & Hilkerbaume (K, 7):—This firm has a brick yard on
the corner of Twentieth and Ferry streets. Hand-made, common
bricks constitute the product. Work was begun by this firm in
1882, but the yard has been worked since 1875. In 1889 the Product.
product amounted to eight hundred thousand bricks.

Location,
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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.

Hydraulic Press Brick (ompany:— This company has 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 (I, 16 ) ; another at Cheltenham
(D, 14); one at the crossing of the Wabash railway and the
Manchester road (H, 12); one at the crossing of Kings High-
way and 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 brieks, which has
been increased to nearly eighty million annually, and the company
is now the largest producer in St. Louis. The dry process of
manufacture is alone used. About thirty million bricks ave
carried from October to May, for winter worlk.

St. Louis is the largest market the firm has, and Chicago, to
which large shipments are annually made, is the next in im-
portance. DBricks are sent to New York, British 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 brick, and this number is a fair average
per year since he begun the business. 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 made in 1889. The clay is dug in winter, and wet
tempered and moulded, by hand, in the summer.

Kulage & Menke (Y, 5):— This firm has a brick yard situ- Location ang
ated on the north side of College avenue, and on the west side B
of Von Phul street. Hand-made brick only are prodaced. Work
was begun in 1882. In 1889 about one million bricks were
made.

Huntz, Charles (L, 17):— Mr. Kuntz has 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):— Mr. Fritz Kuntz has a brick yard i
situated on the corner of Nebraska avenue and Utah street. The
product consists of hand-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 and common brick are produced. In
1889, the year work was begun, a little less than three million
bricks were made. A ¢ Liyon Press Brick > machine is used.

Missouri Press Brick Co. (K,18):—The works of this
company are situated on the corner of Osage and Marion ave-
nues. The company was orgianized in 1886, but work had been
done here since 1884. In 1889 about two and.one-half million
of common, stock and ornamental brick were produced. The
wet and dry processes are used about equally. St. Louis is the
only market.

Nieman, August H. (J, 17):— Mr. Nieman’s brick works are
situated 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.

Oehler, Paul (K, 17): — Mr. Oehler’s works are situated on
the south side of President street, near Broadway. Work was
begun here in 1863, and for the last twenty years the annuai 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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Pall, Henry (F, 17): — Mr. Pahl conducted a brick yard on
Kings Highway, three blocks south of Arsenal street. Work
was begun here in 1889, and about half a million common
bricks were made, by hand. The establishment is now super-
seded by the Tower Grove Brick Works.

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 million bricks were produced, most
of which were of the common variety. One ¢ mud machine ”’
is used. The plant is valued at five thousand dollars.

Scales, Thos. 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 hand-made com-
mon bricks. Work was begun in this yard in 1859. In 1889
about three-quarters of a million bricks were made.

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

Schlingman, Henry (L, 7): — Mr. Henry Schlingman has a
brick yard situated on Penrose street between Blair and Nine-
teenth streets. He produces only hand-made common brick.
Work was begun in 1887. In 1889 he made 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 are 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-
nated on Broadway and Grand avenue. He produces mostly
common brick, but a few stock and ornamental are made. The
works have been operated for abaut eighteen years. The value
of the plant alone is about twenty thousand dollars, and includ-
ing the land 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, Bdward (I, 20):—Mr. Spengemann has aLt;Icrnﬂttiﬁ;;tfmd
brick yard on the east side of Michigan avenue and south of
Termination street. Only hand-made, common bricks ave pro-
duced. Work was begun in 1884. 1In 1889 ubout one and a
quarter million bricks were made.

Steinkamper, F. W.:— Mr. Steinkamper has two yards;  «
one on Ashland avenue and Kings Highway (F, 7), and the other
on Elliott avenue and Wright street (J, 9). Inthe latter he pro-
duces hand-made brick, and in the former, pressed brick by the
wet process. He began operations in 1873, and in 1889 he pro-
duced three million common, and one million ornamental bricks.

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

Tower Grove Brick Works.— See Henry Pall.

Union Press Brick Company (¥, 7):— This company has its “
works on the Natural Bridge road and the Kings Highway.

The production consists of common, face and ornamental brick,

and for 1889 the total of all kinds produced amounted to about
thirty-eight million. The company was organized 1872 with an
authorized capital of forty thousand dollars. Both the dry and

wet processes of manufacture are used. St. Louis consumes the
greater part of the product, but brick are sent to Washington, sy
Minnesota, Texas and other states. Three hundred and fifty

men and boys and eighty teams are employed. The company

has sixty-five acres of clay land.

Walkenhorst, . W. (F, 12):— Mr. Walkenhorst has a brick
yard situated on the north side of the Clayton read, east of s
Taylor avenue. The product consists entirely of common bricks,
which are made by hand. Work was begun in the Spring of
1889, and during the remainder of the year six hundred thou-
sand bricks were made. Twelve thousand bricks are now made
daily, and a hand press is to be put in at once.

3



Source of fignres.

Locations of
works.

34 BULLETIN, MISSOURI GEOLOGICAL SURVEY,

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
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-
cluded in a statement of the figures for a class of producers.

The figures for the number of kilns used at the different
works should be censidered 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 codrdinates or number is given in
the eolumn of ¢ Position on Map,” the references are to the
different factories, pits or brick yards which are conducted under
the one proprietory head.
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STATISTICS OF THE STRUCTURAL BRICK INDUSTRY OF THE CITY
OF ST. LOUIS FOR THE YEAR 1889,

The location of brick yards may be found on the map of the city, accompany-
ing this article, by the codrdinates given in this table.

. -
|= |
; Output |
Position H - lOutput of| | Ontput of
on PROPRIETOR. 2E| stock “fllg:{:’{ Common }iiLll.(lie '}f
Map. g3 Brick. | BEDY Brick. TRy
= | Brick.
a1
L, 10 |Bo]lman. AU oispisinas | X | 1,000,000 35,750
K, 7 |Bergsicker & Br | 2 06,000 L85
BT (Branahl, Chas ... | 1. 215,000 1,183
J, 6 Bue kwmkle Frank.... .. 2 1,800,000 10,000
Ji5 College Hill Press Brick 6 16, {!00 000 354,000
J, 12 {Compton Avenue Brick Wks.| 4 G,ODU,OOU 50,000
L% |Kureka Press Brick Co. 2 2,800,000 20,800
K, 9 | Kxcelsior Brick Co.. 3,500,000 23,625
K, 7 [Grote & Hilkerbaume 2 E00, 000 4
E, 8 Humann, Frank.......... 2 405,000 2,087

Eagi M, lS
Fy17; D, 1 3 Hydraulic Press Brick Co., .| 6 4,000,000) 50,000,000 976,000
F, 14; H, 19,
J, 15 !ltmer, Anthony... i) 800,000) 11,000,000 106,000
J,5 |Kuehn, August. 1 s ae 480,000 2,830
J, b 'hnlagp & Menke 1 1,000,000 5,600
L, 17 | Kuntz, Chas. . 3 2,000,000 14,430
1.17 |Kuntz Fritz ..., .2 B 000 ?
K, 17 [Lyon Press Brick Co.. ] 25,000 .., 2,250,000 14,000
K, 18 |Missouri Press Brick 4 425,000 1,875,000 15,000
J,17 INieman, Aug. H.. ) 135, 1000 3,500,000 20,000
K, 17 {Oehler, Paul. 4 200 000 3,000,000 22,800
¥, 17 |Pahl, Henry ... 1 A00,000 ,
J, 16 Rl-npmg, J.H. & Son. 3 2,500,000 21,565
K, 8 seales, Thos, H. 2 L 000 3,328
L,3 [Sehlingman, B.... .. 2 1,155,000 6,640
1,7 shlingmann, He 2 GO0, 000 4,950
J, 18 Sechweer & Maes_..... . | 2,850,000 18,062
K, 6 Bithy BB v s vempnasnrmeny 4 6,500,000 | 42,750
L2  Bpengemann, Edward.. ... .. 2 1,200,000 800
J,9&F, 7 [Steinkamper, . W0 ] 3,000,000 32,250
17 Stuckenberg, Jno.............. 3 2,500,000 14,625
E, 17 Tower Grove Brick Works....| 1 See Henry Pahl.
T Union Press Brick Co ..... ceen| 18 11,000 000 1,300,000{ 24,700,000 470,250
F,12 Walkenhorst, . W............ -l PR AP ) RS . 600,000/ 3,300

_ Tatalar iy il 172 | 44,745,000 8,370,0001 156,955,000 ﬂ.E@S,T&_‘




TABLE OF PRODUCERS OF POT CLAY, CRUDE CLAY, SEWER PIPES, CLAY REFRACTORY MATERIALS &c., IN THE CITY
AND COUNTY OF ST. LOUIS.

The location of clay works and mines may be found upon one of the maps accompanying this article by the co-ordinates or number given
in this table.

o
e
" i | &
Posiimn ;- Proprietor. Location. Character of Product. = | &
Map. - &)
] =]
z 2z
¥ , ] o “‘Laclede,” on the ¢ Frisco” and Mo.| [ Sewer pipes, fire brick,
hyidrsmonss taclede - Fira Arick Manutéeturing; Gos { bl A paving, &C.....oee. 2r | 1
. “Howard’s,”? on the ¢ Frlaco" and Mo.| [ Sewer pipes, fire brick
By bl Eiyens & Eogrard visvsviisiviiiiaeaiiss { 5535 o R, - paving, &Conrnennnns| 2B 3
Bt ; ’ ' P Se'er pipes, gas retorts,
G, 17........| Parker & Russell Mining and Mfg. Co... |[Morgan Ford road and Parker avenue...... P brick,,pot clay, &| 19 5
: g ) Ewing Ave. and Mo. P. ry.; also Arsenal
B, 16,%J, 13| Blackmer & Post vazereerseessonnses { 8t.and St. Ly, O, H. & C. 1Y cerensnsens BOWOE BT8R s s spnene 21 1
e 2 Fire clays and clay re-
G, 18........ Christy Fire Clay Co-vvvvvvenininnnan s DChr:.s:;tyE,;tr on ftwLbO 5 S G oo ST fractory materialssas 6 3
] \ ouglas Bt. an abash R. R.; also Wat-| { Fire clays and clay re-
L, 6, & C, 15| Thomas Coffin & CO. wevvvvnviennniannn. { son road, near Gratiot,.cevesveee.aausn fractory materials...| 9 1
124 (county) | Willlam Jameson...oovevrvnre cunnninnn Barthold’s \gmley .......................... Crude & washed pot elay~|...... 1
. ; Between League, Cheltenham and Lilly| [ Fire and potter’s clay
B, 18.ueash, Wrisherg Mining Co.... covvvinveniinin AT, s C _______________________ { i ahian ot ot b s 1
- s Between Plerce, Cheltenham and Suablette
Dy ¥avaaas Pavid Jonescviee e vvin s i ivass wines I{ a.vcnueisl. e Fxre and potter’s elay....|...... 1
; ;e : i “Chelten am,"” on “Friseco! and Mo.
Dy oo Missouri Fire Brick and Clay Co........ T SO N L s Plre Bedek. : coovviiic. ... 3 1
E, 14....... Mitchell Clay Manufacturing Co.... ... No. ai’OO New Maucheqler TORA e serma v Fire brick............... 4 livein.
D, Meiiia | Winkle Terra Cottd Co..uunns voviinnnn. L (,ueltenha]m,” Hew Manchester road...... [Terra cotta, tiles, &C.oen|veeees|innnn
: : { **Cheltenham,” on “Frisco” and Mo.|f Terra cotta lumber and
D, 14... ... Missouri Terra Cotta Lumber Cu........ (TG A I A | POPOUS EaTtRONWATE, . | vomeer |saens
% VBixcainn s Towle & Thotpe. serersriiressansiennn,, T i A AN {CrRde ClAY ) v v smvrsmnn|ssinee 1

s
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& N L AP Jobm Muttigs s sese vosmrrias i No. 3675 Manchester rond.....oveeeeeiess S‘gl’l’;:“‘fg":_ ‘“'d emh e
A . N Stoneware and earth-
Hy 18, 55+ | Louis Goank. .oy svasingaa Chippewa and Eudora avenues. ... ..ccuuies oy e 1 Lo
i PR & e Angust Beeber..cc.evrrvisinrnrernes Virginia avenue, bet. Cherokee and Miami.. {btgs‘?;?:e"??i eartl}- T
. Sto arth-

L 17..cven August Uhlemeyer............cvutueinn. No. 3316 Gravois road -«ovvvenrinnienrranns e:f\:?:e..???. _E_ o i
2 00 NP Chas. Schwarzkopf.. .o cvvvinivvvnennis No. 3107 Michigan avenue.....ooeeuieiaanss Sb;?;_::;e. and '?E_"fth' Tl
Ky I0erenmumn Wash Street Art Pottery........oovvauns INo. 2185 Wash street....civosesaossaininies Art potteryisiva s viloesves [aiwns

LOLRIR. o fscvmeanin ssimvnEnma s s ase | wee i SRS PR S e | SR e 120 14

STATISTICS OF THE INDUSTRIES MENTIONED IN THE ABOVE TABLE FOR THE YEAR 1889,
] , ' No. of Firms| No. Tons of Clay

CHARACTER OF PRODUCT. Engaged. |Produced or Used. Value of Product.
Washed pof elay e atiiieiiiaiiir sirrsnvossins I Yo BT S U ey ES 7,020 § 58,000
BeWer DIDERY s i st i varrhaa s b . A 4 112,000 672,000
Fire brick, retorts, &c........... . L S — 7 119,855 869,000
L0 L L 5 49,500 48,000
1 T 1 3,000 50,000
Terra cotta lumber...... .... S —— R B T T — - 1 6,000 20,000
Pottery...co. ... BN AT AN N T R R SR SRR o T B R (i 325 5,570

RO s e L R R S e, s R e e, s 28 297,700% | $1,722,570%

* These figures include clay which wae sold by loeal prodncers to local manufacturers in a raw state. The amount of such clay was perhaps thirty thousand
tons, valued ot seventy-five cents to a dollar per ton.
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THE STONE INDUSTRY.
GENERAL REMARKS,

The geological formations of St. Louis City and county furnish
to the industries handling stone, limestone, sandstone and a
low grade of marble.
Limestone: — The limestones have been largely quarried for
Uses of limestone. COMMon purposes, the most general use being for foundations,
paving and macadam. Less extensively, they have been quarried
and dressed for a variety of dimension work. They are also
used largely for the production of lime.*

Sandstone: — The sandstones are used for foundations to a
small extent, and have been quarried for dimension stone, hut
they are not durable.

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

Uses of sandstone.

THE COAL MEASURE STONE.

In the Coal Measures, limestones oceur which answer for com-
mon uses, and the micaceous sandstone, which is supnosed to

Character of the . B . .
stone. constitute the superior part of the lower measures, furnishes a

rather poor building material.

THE LOWER CARBONIFEROUS S5TONE

The Lower Carboniferous rocks furnish a sandstone (the Fer-
ruginous Sandstone of the general section), which is scarcely
better than the micaceous sandstone. Twimediately below this

. RO theFerruginous Sm‘idsto'ne, however, come the i.mportamt hc.ads
stone, of the St. Louis Limestone, descriptive sections of which
are given in the notes on stone quarries beginning on page 42.

*Some of the beds of the St. Lonis Limestone have been successfully used
for lithographic work, No bed however is uniformly of the requisite quality,
and the cost of selection of available material would seem to preclude the
development of an industry for the production of lithographic stone.
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This formation is quarried most extensively for foundation
muterial and macadam. DMany 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
beds of a semi-crystalline fossiliferous stone which is hand-
some, takes a fair polish, and is probably durable. Large blocks
are obtainable from these beds.

THE LOWER SILURIAN STONE.

From the Keockuk 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. Many of the Tren-
ton heds which appear to be serviceable, are, however, unfit for Dot tones n
use in building, owing to a structural peculiarity by reason of
which the stone suffers rapidly under the influence of weather.
On exposure it becomes thoroughly honey-combed and, in this
condition, it is frequently used for ornamental purposes about
lawns and gardens. :
From beneath the Trenton Limestone, in the western part of
the county, the First Magnesian Limestone crops out and eXpo-First Magnesian
ses some heavy beds of beautifully colored stone. The more
crystalline of these will furnish a good dimension stone, hut the
greater part of the beds exposed seem prone to a rapid submis-
sion to the action of the weather,
Beneath the First Magnesian Limestone there are occasionally
exposed, in the extreme western part of the county, beds of
the Sacchareidal Sandstone which are capable of furnishing, as Baccharoldal
they do at Pacific and Crystal City, the highest grade of sand
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 included and the quarries are assigned to for-
mations according to Shumard’s classification.
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TaBLe SHOWING THE GEOLOGICAL DISTRIBUTION OF ACTIVE STONE QUAR-
RIES 1IN ST, Louvls Cr1y AND COUNTY, FOR THE YEAR 1889,

KIND OF | 8T. LOUIS FIRST MAG-

PRODUCT. | LiMEsTONE,  NPOKUK.  |BURLINGTON. TRENTON.| ' oy 17
STONE 67 ‘ 3 0 0 1
LIME | 2 0 | 1 10 I "

A DESCRIPTIVE LIST OF STONE QUARRIES.

The following descriptive list gives what general information
the writer could obtain 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 analyses, where the
composition of numerous beds of limestone is exposed, and the
statistical tables, where the character, amount and value of the
product of the quarries is given.

A comparatively small amount of machinery is used at the St.
Louis quarries. Many of the quarries are small, shullow open-
ings, worked for macadam and foundation stone, without the aid
of any machinery. Some of the large and deep quarries have a
steep, winding road to the surfice, up which all the produet is
hauled in wagons, and, as many of these quarries have a natural
drainage through subterranean passages, it is possible to dispense
with pumping machinery. A clasg, including a large number of
quarries, is the bluff quarry, which are opened along the face of
old river bluffs, as open cuts. Here, for the preduction of stone
for common uses, machinery is not necessary. Many of these
quarries are to be found along the bluffs of the Mississippi river,
where railroad facilities are close at hand. . Most of their output,
however, goes to a local market, and is hauled to its destination
in wagons. Similarly situated, but without an immediate local
market, are the quarries near Vigus, in the old bluffs of the Mis-
gouri river. These latter quarries aim to produce dimension
stone, and such stone can be shipped by rail from here at a

profit.
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BLUFF OQUARRIES ON THE MISSISSIPPI RIVER.

Near the foot of Cahokia Street,

Hlustrating a bluff quarry, in distinction to a sunken quarry. The Loess stripping, the ledges
of the limestone, and rthe manner of quarryving are also shown.
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The working of the thick lower beds of the St. Louis forma- Uso of channeling
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 that they will be more extensively introduced
in the near future.
The distribution of quarries, excepting those in the river bluffs,
seems {0 be determined largely by the thickness of the stripping
whieh is found above the workable stone. The stripping is com-
posed of the Loess clays and sands, the Drift (sand and pebbles),
residual elay and decomposing limestone.
The illustration opposite this page is of a series of quarries in
the bluff along the Mississippi river. This bluff is included in
the cross section printed on page 74 in connection with the lime
analysig, and one of the quarries shown is that of Martin Lorentz, Biuff quarries.
where a section was sampled from summit to base for analysis,
the results of which are given under analysis numbers 24 to 42,
inclusive. The general character of the beds, the amount of
stripping and the manner of working the quarry are shown in
this illustration.
The illustration opposite the next page isintended to show the
general features of one of St. Louis’ largest sunken quarries.
The view isof the south end of the quarry, and showsthe stripping, Sunken quarries..
the erushing 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 ata quarry. It
is evident from a study of these sections that a considerable
variety of products for a quarry is necessary. Usually only a intormation in
few beds at any quarry are suitable for dimeunsion work, except Vi
the lighter kinds, such as window sills, ete. Other beds are used
for macadam, paving, riprap, building stone, ete., according to
their qualities and adaptability to the production of a given class
of material. It will be seen in the following descriptive list that
the product of the individual stone quarries is generally of a very
varied character.
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THE QUARRIES IN ST. LOUIS CITY.

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

Albernacius, Frank, and Adam Kern (L, 17):— Mr. Alberna-
cius and Mr. Kern operate small quarries in the bluff immedi-
ately adjoining Mr. Lohrum’s quarry. The product consists of
macadam, paving and dimension stone. These quarries have
been worked eighteen and nine years respectively.

Allen, E., and Knaus and Willis (J, 19): — These quarries
Joining each other, are situated about a fourth of a mile south of
Meramece street and just west of the Iron Mountain and South-
ern railway 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.

Lo/ BITEPPING: « o warsvsmnnnaii wevsis e aa e daaieemaae 6
2. Limestone, gray, fine grained, in six inch layers......... 2
3. Limestone, gray, flne grained, compact.............c...e 2 6
4. Limestone, gray, fine grained, compact......covviiiiinns 6
5. Limestone, dark gray to drab, flne grained............... 1 8
6, Timeatone, Haht Bray « v e oy s dseie e (i
7. Limestone, Hght @ray...veeeercieianinniirnennronens s 1
8. Linmestone, very thin Iayers . .vievivivennniivireania 5
9. Limestone, thin layers, with shale partings...... ....... 2
10, Limestone, gray, compact 1
11. Limestone, gray, fine grained, in two layers............ oo B fi
12. Limestone, dark gray, rather coarse grained............. 2 i
13. Limestone, brownish, impure, thin layers........o.oo00es 10
14, Limestone, inaccessible, in beds six to thirty-six inches
ThICK &l i N T R S R, ey (5 2
15. Limestone, thin layers, jointed and weathered........... 7
16. Limestone, gray, fine grained, inthree layers............. 5
17. Limestone, gray and brown............. T e 2 B
18, Limestone, gray, fine grained, in two twelve inch layers.. 2
19. Limestone, gray, carries thin layers of chert............ 3
20. Limestone, gray, fine grained, in two twelve inch layers.. 2
21. Limestone, dark gray, fine grained...c.oooiieiiniiiannan. 6
Total thickness of 10CK. oo v eniiri it iissnnansans 67 2

Baldwin, Henry (1,20) :— Mr. Baldwin’s quarry is situnted be-
tween Itaska and Maeder streets, east of Pennsylvaniaavenue. Tt
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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 hundred and thirteen feet long, by one hundred and
thirty feet wide, and exposes the following columnar seetion, in
descending series: —

FEET. INCHES.

IR ProT L T —— o A R AT e ey e e 15
2. Residuary clay mixed with the gravel of the drift.......... 12
3. Limestone partially decomposed. . coooveireeeraiiniiiaan, 5 10
4. Limestone, gray and brown, siliceors, coarse-grained, con-
tains patches of calcite, and, at the top and bottom concre- Section,
EET0T TS Q+) 10 P T 7
5. Limestone, gray, very coarse-grained, crystalline and fos-
siliferous..... B A A A 8 S N 3
6. Limestone, gray, fossilferous in two or more layers......, 2 6
7. Limestone, gray, coarse-grained, in two or more layers..... - 6
8. Limestone, gray, fine and coarse in grain in many layers... 6
Total thickness of rock....oonuernernae ... 26 1

Bambrick-Bates Construction Co., First Quarry (N,9-2): —

This quarry is situated on Madison str ¢, between Main and
Second streets. It was opened in 1867, and has, since, been y,eagion,
worked continuousiy. It is three hundred feet long, one hun-
dred and twenty feet wide, and eighty feet deep. Stone for all
common purposes is quarried.

Bambrick-Bates Construction Co., Second Quarry (N, 9):—
This quarry occupies about one-half the block between Clinton, Location.
Madison, Main and Second streets. It was opened in 1886,
and produces stone for all common purposes.

The following columnar section is exposed, in descending

series:—
FEET. INCHES,

1. Residuary clay and soil..eeveninirrirniniininnaiiinaie, 3
2. Limestone, weathered and decomposing.. svdviiaisee 8
3. Limestone, gray to brownish, fine and coarse gralned 1 8
4. Limestone, gray, coarse grained, in five or six layers. v 2 10
5. Limestone, gray, fine grained, cherty.......c.c.covvuvss T | 2
6. Limestone, nearly white, very siliceous........coiuiunn, 1 2 B
7. Limestone, dark gray, coarse, sub-crystalline........... 1 4 i
8. Limestone, dark gray, coarse, numerous cavities lined
With CAlCite CryBLAlR .icuvisiarervanssanrinsn ashivruns 2 3
9, Shale and limestone in thin layers........ SR AT 7
10. Limestone, gray, fine grained ......ocvevennnan.nn. e 3 6
11. Shale and limestone in thin layers......... cocooiiinien 5
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Ferr. INCHES

12, Limestone, gray, vary-grained........ ..o 1 8
13. Limestone, gray, fine grained«+-*....oveiiivnniirvnnnas 1 8
14. Limestone, gray, coarse grained, fossiliferons ........... 1 3
15. Limestone, gray, coarse grained, fossiliferous, in several
Section. BN s v o s s SRR S R S R 4 10
16, Limestone, lavender, very flne grained, chert coneretions,
tWO J1ayers ..eceserecn,an S, fe . 1 8
17. Limestone, dark gray, fine grained..... ....oo0ivvvvoan, 4
18. Limestone, brown and lavender, coarse grained, crystal-
line, in three layers. .......... R R s 2
19. Limestone, brownish, coarse grained, three layers...... 1
Total thickne2s of roek. oo s vrarvnenranssonnnan, 87 ]

Barnett, Wi. H. (J, 12) : — Mr. Barnett has a quarry which
Location ana 18 situated just south of Bernard and east of Cardinal avenues.
Fyciek 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 worked on a much larger scale than it is uf
present.
The following section, in descending series,was obtained here : —

FEET., INCHES.

. Limestone, decOMpPOSING. +coeesrrssainsiinninmeunsines 8

. Limestoue, gray, uniform grain, contains corals.......... 3
3. Bhale, very soft....... B AR R TR B T AT
. Limestone, gray, fine grained, calcite velns.... ..........

. Limestone, gray, crystalline, varying in texture .......... 3

. Limestone, gray, in two layers, calcite veins, fossiliferous. 3
. Limestone, gray, varying in texture, concretionary at bot-
tom, upper four or five feet coarse grained and fossilifer-

B

e oonoo oo

=1 T G W

o0

. Limestone, dark gray, concretionary.ccoeeieeeiviinnannes 44
] 9. Limestone, light drab, uniform fine textare.....c.ooov.. : T
HRGon. 10. Limestone, light drab, very flug grained, concretionary
MNEAT TOP s cvee vt icncnonsr et iaiiassrensnssssnarenenss 1
11. Limestone, very dark drab, fine grained, caleite veins.....
12, Limestone, dark gray, coneretionary .....occcoiviaiaainn s

13, Limestone, drab, lithographic....ccoiniiinaiirnineinn.

Q= e

Total thickness of FOCK..av ccesvove vovereesaiasaiesa. 28 74

The beds have a slight easterly or north-easterly dip.
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Brocksmith, H. (C. 14): — Mr. Brocksmith has a quarry at
Clifton Heights, just north-west of the Missouri Pacific Railway Loc Eatlon pod
station. It was opened about thirty-five years ago, and has been
worked by the present owner for the last eight vears. The
product consists of paving, macadam, building stone and a little
dimension stone, in the quarrying of which two machine drills
are used. The quarry is about one hundred feet long by thirty-
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: —
FEET. INCHES.

1. Loess; lower two feet gravel.: coivosivvinivravnivaiiers va 10-20
2. Limestone, decomposing and weathered... ........covonnn f f
3. Limestone, gray, soft, in three ten inch layers............. 2 i
4. Limestone, gray, fine grained, soft....covivivuniniiiiiasan. 8
5. Limestone, gray, soft, weathers into two twelve inch Seetion.
T BT i oo o o110 3 0 R T 0 B B MR RO 2
6. Limestone, light gray, compact, yellowish when weathered,
tifonrte six theh layersy i ssarapmmswasavasnme: 9
Total thickness of rock. «reseevmrmrmrsmsvsssnssinnss 20 8

Byrnes, Thomas (J, 10):
which is situated on Magazine street, just east of Mr,
anaugh’s quarry. The produet is small and consists mostly of
building stone.

Cavanaugh, T. . (J,10) : — Mr. Cavanaugh 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
here: —

Mr. Byrnes has a small quarry

Loeation and
(J&V- product.

FEET. INCHRS.

T ToeRB s e singes A AR P e R P S S S 3 10-14
2. Limestone, gray, even textured, good dimension stone,
in four layers, from twenty to thirty inches thick...... 8 6
3. Limestone, weathers into layers about ten inches in thick-
1 T L T T . 5 Section.

4, Limestone, gray, soft weathers into a thirty inch top
and an eighteen inch bottom 11577 O PRI 4



Bection.

Location and
produet,

section.

Location.

46 BULLETIN, MISSOURI GEOLOGICAL SURVEY.

FEET. INCHES.
5, Limestone, light gray, compact, divides in places into two
layers. The upper one is six and 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.........cooivvaaiin 10
6. Limestone, very dark gray, fine grained, but not uniformly
7o R e - B A g A N R R 1
7. Limestone, light gray, compact in two layers.............. 10
8. Limestone, dark gray, compact, soft..........cooveinnann 1 6
9. Limestone, light gray, soft, in fourlayers, .........coov.e 8 6
Total thickness of rock......cavviiiiiiis R .30 4

Devereux and Sons (G,7) : —The quarry operated by this firm is
situnted on Marcus avenue, between Osage and Loraine streets.
Building stone is the chief product. The quarry was opened in
1870. It is about one hundred and twenty-five feet long, seven-
ty-five feet wide, and exposes the following columnar section, in
descending series:—

FEET. INCHES

1. Loeas, drift, residuary clay and decomposing limestone.... 520
2. Limestone, light gray, even grained, in three 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.....oovaveiiiane i, b
4, Limestone, drab, fine grained, brittle, calcite veins, fossil-
iferous, several JaAYerS. . vessearesrrersrivrsannonsanas 4
5. Limestone, banded gray and brown, coarse grained........ 2
6. Limestone, drab, fine grained, dark colored chert concre-
£i0nS ANd JAFErS. curorercreriirnerarrasctsiieransataanies 1 2
7. Limestone, very dark gray, calcite patches, chert coneretions 2 1
8. Limestone, lavender, very fine grained and compact, brittle,
lithographie, in four layers two to seven inches thick.... 1 6
9, Limestone, gray, rather coarse grained......cocvnnvan. I | 2
10. Limestone, gray, fine grained........cooovivnninnina... 1 2
11. Limestone, dark gray, in three to five layers............... 2 4
Total thickness of rock......o.ooviin R T ) | b

Engleman, A. 0. (M, 15): — Mr. Engleman has a quarry
which is situated at the foot of North Trudeau street, west of
the Missouri Pacific railway tracks. It was opened in 1870, and
for ten years was quarried for the purpose 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 handled by der-
ricks.

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

FEET. INCHES.

1, Clay and decomposing Hmestone,.. ..ot et nnnnanan 16
2. Limestone, thin weathered beds... ..o ioviiiiieiiinas, 17
3. Limestone, gray, hard, cCompact.....cver veeniniinnaann,, s 3
£ Timeatonedn:-tHin Adgersves i s i o agssrs e 10
5. Limestone, gray, hard, concretionary...... ....ovoveo... 10
6, Limestone, greenish, soft, chloritic............. .. ..., v 12 [
7. Limestone, grayish, in thin layers.....ceivvvenvnvenninan, 10
T o L ) | O e A e S e A R S T 4-6
9. Limestone, dark gray, fine grained....ccovveininniiiaaiia, S
10. Limestone, light gray, fine grained, stylolites at top........ 3 (i
11. Limestone, white, coarse grained, semi-crystalline........ 2
12. Limestone, white, lithographic...cieeeiieiiiiriiiinnas 2
13, Limestone, gray, rather coarse grained, much jointed..... 1 Section.
14. Limestone, gray, fine grained, hard, compact,........ v 4
15. Limestone, light gray, fine grained........covviiiiinena. 1 8
16, Limestone, yellowish .coisicvsiisaimvinsnisas inaesivnsin 4
17. Limestone, very light gray, fine grained, compact.......... 1 [
18. Limestone, gray, fine grained, compact, in two two foot

TRFOTR v i emm mecaim s s s s i W s o BN DR 4
19. Limestone, light gray, chert concretions................. 4
20. Limestone, light gray, lithographic, much jointed....... S
21, Limestone, light gray, lithographic....coooveiiinnninnn. [

Total thickness of FOCK..nenae sosesavarivssvosssnssas 50 10

Eyerman, G.; Hstate, First Quarry (I, 20):— This quarry
is situated east of Virginia avenue, near Maeder. The product rocation and
is mostly building stone, but a little dimension stone, macadam peodch:
and paving stone, is quarried. The quarry has been worked
gince 1882. It is about ninety feet wide and three hundred and
twenty feet long.

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

FEET. INCHES.

1. Loegs...... A R R R R « f-18

2. Residuary clay, mined with the gravel of the drift....... 1 SaE.
3. Limestone, partially decomposed.......cooiiiiiiinn .. 2

4, Limestone, light gray, fine grained......ccocoieiiiiiaiin, 3 6
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FEET. INCHES.
5. Limestone. gray, coarse and fine grained,few fossils, several

15, 7o . S STy G P e M A A R 5 i
6. Limestone, gray, compact, s;llceous ..................... 5
7. Limestone, gray, numerous concretions of chert.......... 1 +
8. Limestone, dark gray, fine grained, compact and hard in
EWO TRFOEB . coonwn swrw s wsinsvist: o i s v s %oy s s oo o S e 4 B
9. Limestone, lavender, very fine grained, and compact,
brittle, caleite veins...ovevvvivisiennnnnans SRR 1
10. Limestone, very dark gray, sub-crystalline................ 1 10
11. Limestone, gray and yellow, fine grained, siliceous........ 2 5
12. Limestone, light and dark gray, cherty ............oounnn. 49
13. Limestone, drab, very fine grained............ S et 1 1
14. Shale, greenish blue, Sa0AY. ccvvrverirraimireiniicnnans 3-5
15. Limestone, gray and bluish, fine grained.................. I 2
16. Limestone, light gray, fine and coarse grained............ 3 4
17. Limestone, light gray, fine grained.....cocoveviveriesinn. 1
18. Limestone, white and grayish, fine grained ........... .o 2 10

19, Like number 18, but contains much chert....... .....oo00 3

-

Total thickness of 206K isuviraes vae vaie samameisssi 40

Eyerman, G. (1, 13) :— Mr. Eyerman has a quarry which is
situated on the corner of Carr Lane 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 Pie-
pers quarry, given on p. 58.

Friederichs, Jacob (I, 20) :— Mr. Friederichs has a quarry sit-
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 descending series, was obtained

here: —
FEET. INODES.
To SO AN To0REE s v e ve tsvs ans e nsnnassssnsannesesesenssnssen 8-16
2. Gravel and residuary clay.icve caeida dohe sy iadiaiaasiaais 16
3. Limestone, partially decomposed.....covvunvoiiniirvannns 2-6
4. Limestone, light gray, soft......... AR R B AA e sEe WSS 3
5. Limestone, light gray, several layers interstratified with
CheTt coverrvrerenrnnernes e inesnrirsassrerironsrannsnsas 4 4
6. Limestone, light gray, in thn layers, calcite veing......... T

7. Limestone, very light gray, chert concretions and layers
NEAr the tOP.csessevevssainsnesssnsssnssrensnsnssssssnss 1 3
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. FEET. INCHES,
8. Limestone, brownish, siliceous, numerous chert concretions

and layers near the top and bottom........occvviuannen. b
9. Limestone, gray, fossiliferous, coarse grained, in two
TAFBLR 0 vn v wonnes snees wisusas wenssnsessssss pamnrasss a Snction:
10. Limestone, gray, fossiliferous, calcite veing............... 1
11. Limestone, light gray, coarse grained, several layers....... 6
12, Limestone, light gray, fine grained, soft, two layers....... 8
Total thickness of TocK...c.viiiieiiiiiiiiiiiiaans 36 9

Fruin, Bambrick & Co., First Quarry (H, 12):—This quarry
is situated at the junction of Cabanne avenue and Papin street. e
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
production of macadam.

Fruin, Bambrick & Co., Second Quarry(C, 14) :—This quarry
is situated on the ¢¢ Frisco’” railway at Clifton Heights. The
product consists mostly of macadam and building stone. Some
paving is also produced.

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

FEET. INCHES.

) ER 1 -1 PR e S e e e e S e SRS R SR PP 30
2. Limestone,much broken and more or less decomposed..... 10 4
3. Limestoue, gray, filne grained, compact, in three ten inch

L T R 2 i
4, Limestone, gray, full of dark colored flinty coneretions.... 6 Saction:
5. Limestone, gray, soft, oceasional chert coneretions........ 10
6. Limestone (covered with debrig).......voiovneieniiniines 2
7. Limestone, light gray, compact, in two layers each thirty

I TR T O i om o iom 5 S L W A OO (A R 5

TPota] thicknass oF POCK, «uvewavaisisasaivasde e 21 2

Fruin, Bambrick & Co., Third Quarry (I, 13):— This
quarry is situated on the south-east corner of Grand and Chou- recation.
teau avenues. Worlk was begun by the present operators in May,

1890, with the intention of producing paving stone, macadam
and rubble. Butlittle work has been doune as yet.

The following section, in descending series, was obtained

here: —
4
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FEET. INCHES.

1. Loess..civaaees R T T W A — 3
2, Limestone, weathered in thin layers..... RS R ey 20
3. Limestone, yellow, soft and shaly................ e 2
4. Clay, yellow, soft, laminated ...... .o ciiuiaaiian. (e 6
5. Clay carrying flinty noduleS. .. ieerverreecanearasennnnans 4
6. Bhale, green, S0Ib: - ccverenisiisiaininsivisvansssaniansnes 6
7. Limestone, bluish gray, very fine grained, compact, in
two layers, respectively three feet and a foot and a half
thiekcoasamainenasmsmaiaa e’ PR T e s e 4 6
3. Limestone, gray, in six to ten inch layers.......covuvvevnns 4
9, Limestone, gray, rather coarse grained, in two eighteen
SNOR TAVELR. oo vm v w03 w0 mrwosie om0 o &8 A R 0 A0 sava B
10. Limestone, gray, hard, compact....coveveeineieinnannanns 1
Total thickness of rock....cocevivnvieerniveennnaas 38 0

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

Grund, Louis (K, 19):—Mr. Grund has a large quarry
which is situated west of the Iron Mountuain and Southern rail-
way track, near Meramec street. The quarry is two hundred
feet long and sixty feet deep. The product 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 Bros. (O, 10): — This firm has a quarry which is
situated in the block west of Main Street and south of Brooklyn.
Stone for most all the common uses is produced. Following is
the columnar section made at the quarry, in descending series: —

FEET. INCHES.

1, Soil, loess and decomposing limestone, ... oo vvvnvennnn.. 4-12

2. Limestone, in thinlagers -...ccvviciviniiviniiniiinss e 4

3. Limestone, in two beds (inaccessible).. «v.vvvvvvvvenii. 89

4. Shale, greenish, alternating with limestone............... 1 8
5. Limestone, gray to bluish, fine grained.............oountn 1 8
6. Limestone, gray, vary-grained, cherty in upper part..... 2

7. Shale, greenish, with nodules of limestone........ ........ i
2. Limestone, dark gray, rather coarse grained. ........... . B 10
9. Limestone, light gray, shaly..c.ccociiiiiaiiiiivananians 2

* For note see p. 62,

]
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FEET. INCHES.
10. Limestone, light gray, fine grained, occasional concre-

Sy T P L AL S e ey 1 9
11. Limestone, gray, fine grained......coiviviniinniinennnnes 1 6
12, Limestone, gray, coarse grained crystalline............... 1
18- Limestone, drab, shaly: «viciiiie i viaaniuiaaasnssnarsss Bt
14. Limestone, gray to white, fine grained, cherty ..
15. Limestone, gray and brownish, in beds from one to six

RROHER EDTOE . o sl on nnmmaibinminan, w50 e a8 3, 0 (76 6 w0 7 6

POtAl thIARIEEBTOT POOK «o v v vawionw e ve v snsuisn e 38 4

Hogan, E. W. (K, 6) : —Mr. Hogan has a quarry which adjoins
the Perkinson Second Quarry on the Eleventh street side. The Locatio S
produet consists of macadam, building stone and paving. Stone
is hoisted from the quarry by derricks.

The 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 macadam.

Following is the section in descending series : —

FERT. INCHES.

T B A W e P PR i PP AP el 0 o SR U 20
2, Limestone, gray, fine grained, commct in three thirty-

EREIHCRORYYEIB 6 vai v s avs om pras v Pesmsdas s pansibe 9
T E O Tt i ater 4 e w0 o B 7 W T W e 1-3 gaction.
4. Limestone, gray, fine grained..cccoeevvaerrrrescrecnnnnns 1 8
5. Limestone, thin beds, in some places two to three feet

thick, in others two to 8iX inches thick...c.vvvivenanaa.. 15

Total thickness Of ToCK ccs covesccsavsissisavsssinns 25 10

Hogan and Moran (J, 9): — This firmn has a yuarry which is
gituated at the north-east corner of Magazine street and Garri- Location.
son avenue. It was opened fifty-one yeurs 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- proauet.
uct consists of macadam, building stone and paving. Stone is
loaded, in the gquarry, 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 asthat at Cava-
naugh’s, as given above. The entire section is as follows, in de-
scending series : —
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FEET. INCHES.

1. Limestone, same as at Cavanangh’s...c..covevvnnannanaas 39 4
2. Limestone, gray to drab, hard, crystalline........ SV 3
3. Limestone, full of chert concretions..... e 10
4. Limestone, light gray, hard, considerably faulted.......... 4
5. Limestone, drab, lithographic, considerably faulted...... . 3 6
6. Limestone, light gray, cherty, lithographic, in three layers 6
7. Limestone, dark gray, siliceous, splits easily, in three

D weenses vane 2 10
8. Shale, greenish, very persistent........coviiiiiiiiiiann,. 24

9. Limestone, gray, hard, fine grained, compact, in two layers 5

Total thickness of TOCK vvv vive cvviveerrns  wavenves 63 9

Kempf, Conrad (I, 20): — Mr. Kempf has 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 ene hundred and
eighty feet long by one hundred feet wide, and exposes the fol-
lowing columnar section, in descending series:—

FrET. INCHES.

D S 1071 LR e R T e e 10-20
2. Residuary clay, mixed with the gravel of the drift..... 18
3. Limestone, partially decomposed .vecvviiiiniiieinnanan. 6
4. Limestone, drab, uniform fine grained, highly fossiliferons,
in two and sometimes three layers..... ......oiininne. 5
5. Limestone, gray and light brown, chert layers and concre-
BOME s s SRR R s s e 3
6. Limestone, light gray, uniform fine grained.............. 1 2
7. Limestone, dark and light gray, rather fine grained, quite
DR v it b 0 A o o A R T e R R R 1 10
8. Limestone, gray, coarse grained, in three layers.......... 1 &
9. Limestone, dark gray, coarse grained, fossiliferous....... 4 10
10, SBame A8 TUIMBET Du e s amsessissin snen sun s s o se s s [
11, Limestone, gray, coarse and fine grained, in a variable
number of layers......... R SR SRR R R e 3. 8
Total thickness of TOCK .« vv veir venn ternveravanns PR 8

IKern, Adam:— See Albernacius.

Kinealy and Sons (K, 7) : — This firm has a quarry which is
situated in the block between Florvissant, Twenty-second, Pen-
rose and Angelica streets. It was opened in the spring of 1889.
Building stone, curbing and macadam are the chief products.
The quarry is about sixty feet long, fifty feet wide and exposes
the following columnur section, in descending series: —
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Frur, INCHES.

L. Loess, drift and decomposing limestone....vovecieesssass 26
3. Limestone, lavender, fine grained, very fossiliferous...... 1
3. Limestone, gray, coarse grained, crystalline.......c,eenan 1 6
4. Limestone, gray to lavender, coarse grained in several
IAFeYS. e v anvia v ae o0 RN AT R T R R R e e 4
5. Limestone, gray to drab, flne grained, very fossiliferous... 2

6. Limestone, gray and lavender, fine and coarse grained,
in layers from two to ten inches thick..... Ry e 6 6
Total thickness, 0 oK. vssrvummamnsaivissw wons e 15 6

Hnaus and Willis (J, 19):— See Allen.

Hrug and Zesch (I, 20) : —This firm has a quarry at the cor-
ner of Minnesota and Delor avenues. [t was first worked in
1869. The output consists of macadam, paving, building stone
and ‘¢ furnace rock.”” The quarry is drained by a subterranean
gtream. It is about two hundred feet long, one hundred feet
wide, and exposes the following vertical section, in descending
series : —

FERT. INCHES.

1 Loets, FeHOW ClaY v amavsmiini vsmssaasve s v v s s esive 5-20
2. Drift (gravel) and residuary elay....covevvrvines venannns 1
3. Limestone, decomposed «veovviviiiaisvans cins susvsiasvas 3
4. Limestone, very siliceous....ivecirvarsinsrereseainsranes 5
5. Limestone, in three beds, gray, floe grained, lower and
upper beds rather SiliCO0UB sesieiees trvn coss vaarass suis 3-4
6. Limestone, in two beds, almost white, rather coarse
gralned; suture Jointa.u: i« tovvvvaeriaiiiivieave s sa st 2 6
7. Limestone, gray, very fine grained, compact, brittle, called
tegasg Tadge i S TR R S S S 1
8. Limestone, dark gray and brown, numerous calcite crystals,
disintegrates Tapidly..oee vieieioners termenrennannarsas 1 10
& Linigstone; pray, GOmMpRet s e S PR e ok 1 2
10. Limestone, in thin layers, white and gray, cherty..... Caw 4
11. Limestone, in thin layers, white and gray.........ccoeven. 5
12, Limestone, gray, fine grained, chert coneretions and layers 4
13. Limestone, gray, coarse grained, siliceous................ 4
14. Limestone, gray, coarse grained ..ooveveieenioniiannnss 1 3
15. Limestone, gray, coarse grained...... T T Y 4
16. Limestone, gray, coarse grained, fossiliferous ............ 1 8
17. Limestone, gray, coarse grained, easily disintegrated..... 7
18. Limestone, gray, rather coarse grained, hard............. 1 8

Total thickness of rocK.. cuvuuranrensinnn. [ 40 3
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Lohrum, John C. (L, 17):— Mur. Lohrum 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
ledges come in at the base. The quarry has a face of three
hundred feet in length. It was opened in 1883.

Lorentz, Martin (L, 17): — This quarry is situated by the
side 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:—

FreT. INCHES.

1. Loess, the stripping. coverriereiriiieneriarisinnnasuaseas 10-50
B DY of pebbledivviasan s Savi Sna e g QTR R 1
8. Limestone (Analysis No, 20), light gray, darker towards

top, fne grained...iaioiiiaas e R R R 1 6
4. Limestone (Analysis No. 21), like No. 8...cvevvvnnn.. 1 10
5. Limestone (Analysis No. 22), light, yellow and gray, bOft 8
6. Limestone (Analysis No. 23), light and dark gray, varying

texture, compact, brittle, hard....covvviiane i vanna, vove 2 10

7. Limestone (Analysis No. 24), gray, fine grained, jointed.. 2 6
8. Limestone (Analysis No. 25), light gray, fine grained,

color and texture somewhat variable.........ovunann., 2 6
9. Limestone (Analysis No. 26), dull gray to yellowish,

harder towards base...ocveraiienieaans R e 4 2

10. Limestone (Analysis No, 27), brownish and gray, coarse
grained, shaly near top, two layers varying in thickness 3

11. Limestone (Analysis No. 28), like No. 10........... A 4
12. Limestone (Analysis No. 29), dull gray, very fine grained. 5
18. Limestone (Analysis No. 30), drab, hard, brlttle, lithogra-
Phicisivisaiviiinsiaisinesinanassaaaains ceirasnaaes I
14, Shale covvervrinnninanianas 1
15. Limestone (Analysis No. 31), gray, hard................ 9

16. Limestone (Analysis No. 82), light drab, with duark bands. 1 10
17. Limestone (Analysis No. 33), dark gray, carries layer of
CRBPE wrevineavan b tam e RN S W T Wi 11
* For the results of analyses of average samples of the beds of this section,
see page 76.
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FEET. INCHES.
18. Limestone (Analysis No. 84), light drab, fine grained,

layer of chert three feet from base varying in thickness 8 2
19. Limestone (Analysis No. 85), dark gray, geodes, lined

Withicaleite, cryBtals v cvwainve smmmsvime e seisle siiiia s 8
20. Limestone (Analysis No. 36), light gray, soft chert, con-

CTetions Bear toP: v viis voseasvesin SR SRR 2
21, Limestone (Analysis No. 37), gray, coarse grained....... 1 10  Section.
22, Limestone (Analysis No. 88), like last, but poorer quality 10
28. Limestone (Analysis No. 39), dark gray to brownish,

lower gixteen inches Chertyveis vasiconysvosesonaiassse S
24. Limestone (Analysis No.40), brown, otherwise like No.23 5 9
25, Limestone (Analysis No. 41), drab, hard, brittle, fine

grained; lHthographic o viciininiviiiiiridiiaevaig 1 6
26, Limestone (Analysis No. 42), dark gray, coarse grained,

hard, inthree ledger. ccoiaiiiisinsiiedisnediiinsaases 3 4

Total thickness of roCK ... s irnssansiannensans 56 4

Mohun, Patrick (I, 13):— Mr. Mohun’s quarry adjoins that
of Christian Piepers, and occupies about half of the same open-
ing, which is two hundred and seven feet long and one hundred
and fifty feet wide. Work is at present suspended.

0’ Meara, 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 side of Euclid, and on the west side of Ashland ave-
nues. It has been worked since 1876. The product consists of

Location.

“

2 « . . v Produect,
dimension stone, paving, macadam, foundation stone, ete. Steam ™ ""°
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 :—

FEET. INCHES,
1. Stripping, Loess, drift and decomposing limestone........ 20
2. Limestone (inaccessible)...cicviiviiiiiiciiieiinrisane, 10
3. Limestone, gray, jointed in fourlayers.......ccovuennanns 3 8
4, Limestone, gray, lithographic, in many layers........oouun 11
b, Limestone, gray at top, growing very dark downwards, Saction.
containing much chert, especially at the top .......ch.. 2 6
6, Limestone, gray, fine grained................ R 10
7. Limestone, dark and light gray, concretionary....... P 3-5

8. Limestone, gray, uniform texture, best dimension stone
In QUATTY < ceeveass RN RIS S B ) N I TR 2

=]
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i FEET. INCHES.
9. Limestone, brownish, coarse grained, fossiliferous, several

L e — 3 ]
10. Limestone, gray to bluish, fine grained, many layers, fos-
giliferous..... T L SR T v 3
11. Limestone, dark gray, fine grained, many layers. -........ (5 6
12, Limestone, gray, fine grained, fossiliferous, numerous cavi-
1 (-1 e S T T T — e e 1 6
13. Limestone, gray to brown, coarse grained ...... ........ 1
14. Limestone, brownish, quite soft ..... RN N SR 1 4
15. Limestone, dark gray, coarse grained, siliceous,.......... 1
16. Limestone, dark gray, with horizontal streaks of brown,
fine grainedl e s i e e g e e 5 8
17. Limestone, gray, fine grained, concretions of chert attop.. 3 8
18. Limestone, dark gray, fine grained.......ccovvvnvivnrnas 3
19. Limestone, very dark gray, coarse grained .........ovuua. 5
20. Limestone, gray, fine grained.....ovevenraacccnras T 11
21. Limestone, dark gray, fine grained......cviviiinnacaean.. 7
22. Limestone, gray, vary in texture from coarse to fine...... 2 i
23. Limestone, dull gray, coarse grained ......c.oooiivvinnnn. 3 8
24. Limestone, light gray, fine grained, soft, dresses to white.. 8 2
25. Limestone, gray, with greenish tinge, breaks into thin
£ 2t o R R e e e S A ST ey 1 4
26. Limestone, gray, coarse grained «...eeeveurnavirrennsanas 2
Total thickness of Tock............ A A R R 81 4

The beds have distinet northeasterly dip.

O’ Meara, John B.; Second Quarry (K, 9): — This quarry is
situated at the corner of Twenty-fifth and Montgomery streets,
and oceupies nearly a whole block. It was opened about twenty-
five years ago. No dimension stone is quarried 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 beds 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’ Meara, 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 are used.
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The following section was made in the quarry, in descending
series: —
FEET. INCHES.

L; LipeRseaicvamidarieiamnisainEs SR AT R R S wanas 40
2. Limestone, decomposing .- ceeveeeusscrsrninrinnssscees B
3. Limestone, irregular, cherty and hard layers............. 5
4. Limestone, in layers, varying from two to ten inches..... . 10-11 Section,
5. Limestone, dark gray, hard, in four layers, used for curb-

BIVEE o viar oot o A R R AR R SRLTEE A 3
6. Limestone, gray, hard, chert concretions, stylolites....... 2 [
7. Limestone, gray, fine grained, used for paving altogether.. 10
8. Limestone, gray, fine grained, in two layers, used for curb-

I R SRR T v e e R ey N S~y 1 6
9. Limestone, gray, uniform fine texture, weathers into sev-

(36:0 B F1 1T e L 2 6

Total thickness of rock. ..o cviviiininirvanssiannns 31 !

Lerkinson, J. E. & Bro., First Quarry (J, 7):— This
quarry is situated near the corner of Harrison and Grand ave- Location.
nues. It was opened in 1870, and has been 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, LoesSeveiivavavaasransas e R L A R 40
2, Limestone, decomposing and weathered......covvvvinene. 10
8. Limestone, gray, compact, in two layers....... ... sees B
4. Limestone, in thin Jayers.esececssceccossscscscsanacanas 20
5. Limestone, gray in two thirty inch layers................ 5
6. Limestone, in thin Jayers..ccvesesrersceasancersssnnines 4
7. Limestone, dark gray..cccee.viee ivsrsnnatianasscaaseianss 1
8 Limestone, several layers ........ deeevavae e m e 10
9. Limestone, very thin Iayers ......coevvrvecrnrraransnnass 1
10. Limestone, gray, variable texture..........coovnienunn. . 6T )
11. Limestone, gray, chert concretions, in three layers....... 6 g Sestion,
12. Limestone, white, compact, uniform textore, weathers dark
Inplaced covsvovnsssnissnuaiivnsvssnsaonssnnsinasrssvnss 1 6
13. Limestone, gray, coarsely crystalline. ...coeesvvnvvanninnn 3 6
14. Limestone, light gray, compact....ccviiiiiiniininniniia. 1 6
15. Limestone, white and greenish, in alternating layers which
vary from ten to twenty-four inches in thickness........ 5 6
16. Limestoune, light gray, compact, in three layers........ a4 10

Total thickness of rock. .o ciivsiiennian RN R 86 4
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Perkinson, J. E. & Bro., Second Quarry (X, 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

here : —
FEET. INCHES.

1, TIOBAR yuswsnas swme o swwennes oo snion — AR N 15
2. Limestone, weathered... .--ciiiiiasiniaannans S e b
3: LImestone; ShalY . .o vaovesaasmmum s in s e s e e v i 1 6
&, LITMENtORe, STRY. 0 n i ssens tnssanmmssnmersssysysssssvses 3
5. Limestone, dark gray and blue, crystalline, calcite veins,
NGy 10 PLACES. « e eve cateneciisseas ransiens snnssannsens 3
6. Limestone, yellow and brown, changes color abruptly, cross
bedded.cocesvoone sninen A A N A T SR 1 8
7. Limestone, light and dark gray, in layers varying in thick-
ness from twenty to thirty-six inches....... S Ry 9 8
8. Limestone, gray, in two to ten inch layers.......ccovvouun 15
9. Limestone, dark gray, flne grained.......ocvieiie coanin 4
10. Limestone, light gray, fine grained.......coovevvveennas R |
11. Limestone, gray, coarse grained, in four layers........... 1 8
12. Limestone, light gray, in three layers . ... oo vuveanaases 2 6
13. Limestone, gray, fine grained, in two layers «...ocoven e 10
14, EIMestone .« s aesevsasvimsassinssvaes vsve s 1 8
15. Limestone, in six to twelve inch layers........o.covnnn. .o 15
Total thickness of rock...ceveeiiiinirssassavinnnns (114 [

Pickel, Conrad (I, 13):— Mr. Pickel has a quarry which is
situated on the northeast corner of Hickory street and Theresa
avenue. It was opened in 1883. The product consists of muec-
adam and building stone.

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

Pieper, Christian (1,13):— Mr. Pieper has a quarry which
is situated on the southeast corner of Carr Lane avenue and
Hickory street. It was opened in 1886. The product consists
of macadam and building stone.

The following section, in descending series, wasobtained here: —

FEET. INCHES.
1. LOESS.tucuasnnnatnanstnasstsnrssssiansinsssensansannisss 2
2. Limestone, gray, decomposing, in thin beds. «...cvevavns 10

3. Limestone, dark gray, soft....... cicociciiiiiiiaiianan 1 6
4. Limestone, gray, fine grained, compact, in four layers..... 4
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FEET. INCHES,
5. Limestone, dark gray, compact, in three eighteen inch

. o e P 4 6
6.:iBhales. o vvvs i PP S R A A TR SRR 1 6 gaection.
7. Limestone, gray, fine grained, jointed, three layers........ 5
8. Limestone, light gray, compact, in two twelve inch, and
one thirty-six inch layer....coooviinviiaiiiiiane e 5
Total thickness of T0CK...eeecoarrsransansinrivees 81 6

Pendergast, George (D, 7) :— Mr. Pendergast has a quarry
which is situated on Florence avenue, three or four blocks north Loeation and
of Easton avenue. It is a small shallow quarry about three RN
hundred feet long by one hundred and twenty-five wide. It was
opened in 1889. The product consists of building stone, mac-
adam, dimension stone and riprap.

The following section, in descending series, was obtained
here; —

FEET, INCHES.

Ly TUIGRE v oy s aromim om0 0 6 R RN B S N, -6
AR B i o e e A AT 7 Gy T S e L i
3. Limestone, decomposing.ciceeiceriorevrnrrenissssravasas b
4. Limestone, drab, lithographic.....cocoviiniiiaiaiiiiiins 5
5. Limestone, brownish, numerous crystals of caleite....... 8
6. Limestone, gray, fine grained, on weathering exposes many B&Eiio.

orimold BtemE e e N S R TR R e S 2
7. Limestone, light and dark gray, uniform texture.......... 1 10
8, Limestone, light gray and brown, numerous calcite crystals

and corals, fine gralned.....coviviiinainniinivisiiiaanes 4 10
9. Limestone, gray and brown, fine grained, siliceons........ 1 3
10. Limestone, light gray, finely crystalline.............. §oatie 2

Total thickness of rock. ..o iiine, 17 0

The beds here dip southeasterly.

Ridemeyer (L, 7):— Mr. Ridemeyer has a quarry which is
situated at Newhouse avenue and Nineteenth street. The quarry
i * cation and
is about seventy-five feet square and forty-four feet deep. The product.
product congists of rubble and macadam.

Following is the section here, in descending series: —

FEET. INCHES.

1. Loess....... N e Ao e N e ) G T L e 30
2. Limestone, irregular thin layers..coeeeeveesvamarssnnssnss 5 gection.
8. Limestone, gray, coarsely crystalline......ccevvvenrnnease 2

4. Limestone, gray, coarse grained.........oooavu.. eaes e 2 6
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FEET. INCHES.

B SBHHLE. oo s neihs sas st amiun v ab e a s e A A S A e e 6-10
6. Limestone, gray, compact......ev.veeenennnn TR T veven 2 6
7. Limestone, irregular thin layers......oveiees cvvnnrnnrans 15

Total thickness of rock.veeevveariiviiioniinienes 28 2

Stiefel and Ruckert, First Quarry (G, 6):— This quarry is
gituated between Cora and Marcus avenues, on the north side of
the Natural 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. INCHES.

I 7 Sy Py R SRR I e 14
2. Residuary clay mixed with the gravel of the drift......... 1
3, Limestone, partially decomposed. coee cvvrns s vncccnaaas 1
4. Limestone, brown, coarse grained.........ooveviiiiii s 2
5. Limestone, drab, fine grained, compact, hard and brittle .. 9
6. Limestone, gray, coarse grain....... Sl R e e R 3
7. Limestone, light drab, fine and coarse grained, lithographic
IN PIACES e eearssraarsrrsasessanssne cncrssanranass 1aas 6
8. Limestone, bluish, fine grained....cocoviiiivinniiinnnian. 2 6
9. Shale, bluish and green, hard, merges into number 8..... LA
10. Limestone, dark brown to drab, contains numerous crystals
of pyrites.csesesissvecnss A T e O AR TR -]

11, Shale, bluish green, in layers, with thin layers of limestone 1
12. Limestone,verydarkgray,coarse grained, quite large masses

Of PFPIEES euvm s sssmmrsevenes - SO TN . . — 11
18. Limestone, dark gray, flne grained, suture joints, fossilif-
erous, pyrites especially near top-....coeeeceeianisnrns 5
14. Limestone, light gray, fine grained..... «ivieauiiineinn, 3 8
15. Limestone, gray, coarse grained..coeeeeivesiaeniinanannas 2
Total thickness of oK e sererorissonoenssess e 26 2

Stiefel and Ruckert, Second Quarry (IM, 15):— This quarry
is situated in the city at the foot of Barton street, on the north
side of the Iron Mountain and Southern Railway. It is one of
the largest quarries in the city, being very deep and having a
large rock face to be worked. Its shape is somewhat oval. A
view of the south end of the quarry is illustrated opposite page
42, It was opened in 1863. At present its chief productis 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 stripping of this quarry...... SRR e 4
2. Limestone, much jointed and weathered.............. ... 20
3. Limestone (Analysis No. 1), light gray, coarse graiped,
stylolites at bottom...iioiicvmmuieuiinindavdaaaa 2 5
4. Limestone (Analysis No. 2), gray and drab, finer grained,
splits into layers, lower third lithographic in character,

FORATL TR oo v 5 R B R W 3 11
5. Limestone (Analysis No. 8), gray, fine grained, highly
fossiliferous . ks R A R VR AR 3 10
6. Limestone (Analysis No 4), gray, much jointed, granular. 1 4
7. Limestone (Analysis No. 5), soft drab, Ilthographlc,
brittle, conchoidal fracture...... .... 1 3
8. Limestone (Analysis No. 6), gray to bruwniah coarqe,
granular, stylolites ......c.ociiiiass R R T e 4 T
9. Limestone (Analysis No. 7), same as No. 8, but variable in
grain, few fossils..c.oviiiiviiiiiiiiiiii i i, 2 3
10. Limestone (Analysis No, 8), soft drab to brownish, irregu-
larly bedded, brittle, conchoidal fracture........ovvuvusn 3 2
11. Clay shale, soft greenish . -oceunssme snvmammnanises s 3
12. Limestone (Analysis No.9), almost white, fine grained, con- Section.
choidal fracture, decomposes readily....oooiiiiaiii.., 10
13. Limestone (Analysis No. 10), soft drab and brownish,
irregularly bedded, fine grained, conchoidal fracture... 4 3
14. Limestone (Analysis No. 11), soft drab and brownish, fine
egrained, concholdal fracture....covvveverivinanuiriannn, 1 6
15. Limestone (Analysis No. 12)', almost white, irregularly
bedded, brittle, conchoidal fracture, stylolites.......... 1 8
16. Limestone (Analysis No. 13), like number 15, but slightly
6 75 = N 8 3
17. Clay shale, greenish:..c viveviainiaiinrniinioeasvass 2
18, Limestone (Analysis No. 14), gray to drab, fine wavy bed-
ding lines, fine grained, stylolites «........ovvevainiins 10
19. Limestone (Analysis No. 15), light drab, hrittle, con-
chaidal frackire. «oeve e s e e vesrinemn ersnpsssn e s 1 11
20. Limestone (Analysis No. 16), light brown, many beﬂdod
lithographic, cross bedded in places.......c.uuvuibanan. 4 5
21. Limestone (Analysis No. 17), drab, coarse grained, gran-
AT BEFIOMERR & vowes i s s R RS SR 2 9
22, Limestone (Analysis No. 18), same as No. 21, but finer
grained. cocriiin o saenaisiee e i s s e e 1 10
23. Limestone (Analysis No, 19), two or more beds, dark gray,
easilydresged, s viie el eI s S e e e [
Total thickness of TOCKR veaciviminivonaias A TR 75 5

* For analyses of average samples of the stone from the respective beds of
this section, see page 76.
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St. Louis Stone Masons Quarry (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. TSOBEB @ ovaiiieeiooiios snie aanion iiedeaesulon s iessee sy s 3
2. Limestone, thin weathered Jayers......coovenveiiniinnianns 12
5. SHATE S - s S e T A B e 1
4, Limestone, gray, COMPACh..«ceveeveancanniioanns ¥ e 7
5. Limestone, light gray, compact, in two twelve inch layers 2
6. Limestone, light gray, crystalline........oooiviieveennnas 5
7. Limestone, thin shaly layers ......ooooveiiiiiiin i, 8
Total thickness of rocK «evececcnsseisninecansanans 85 0

Watson Construction Company (H, 13): — This firm has a
quarry which is situated on the south-west corner of Grand and
Chouteau avenues. It was opened in December, 1889. The sec-
tion here is the same as that given of the Fruin, Bambrick &
Company’s Third Quarry, p. 50.

Wieman, William (G, 6): — Mr. Wieman’s quarry is sit-
uated on the south-west corner of Cora and Margaretta avenues.
The product is mostly building stone and macadam. The quarry
was opened in 1880. It is sixty feet long, thirty feet wide and
exposes the following columnar section, in descending series: —

FEET. INCHES.

1. LOBSS o vn. saaussesinesaannnananynes T S S LIS 5-30
2. Residuary clay and decomposing limestone.............. 5
3. Limestone, light gray...coocoeeviiinrarmiiiiiiiniin 4
4. Limestone and chert in thin alternating layers........ ... « 1 [
5. Limestone, Hght Sray..erecerreeceiaasireiaerenie sonees 4

Total thickness of ToCK.ceuvierinvainanannns aree B 10

Work House Quarry (KX, 19): —This quarry is situated at
the foot of Meramec street, on the Iron Mountain and Southern
railway. It has been opened about forty years. The most
important product is macadam. The laborers employed are all
convicts. The quarry is deep, large and somewhat oval in
shape. The following section,* in descending series, shows the
character of the beds:—

* For analyses of the stone from the respective beds of this section see
page 77.
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FEET.

1. Loess a8 Strippitg.. .o cvitane s ioinvnnnnsnssibissesias
2. Limestone (Analysis No. 43),in broken and weathered beds 6
8. Limestone (Analysis No. 44), dark drab, fine grained...... 2

4. Limestone (Analysis No. 45), light drab, fine grained, two
inch Jayer of chert near tOp.... seivsessssvsrrossssonna 2

5. Limestone (Analysis No. 46), arab and yellowish, fine
grained grades in places to No. 4 without separation.... 1

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

7. Limestone (Analysis No. 48), gray and brown, rather fine

grained, several beds of limestone from two to twelve

inches thick, two layers of chert two to six inches
B R T 5 i A e A T B SRS S e 3

8. Limestone (Analysis No. 49), gray, brown and drab, coarse
FPAINED s er cnprevavsnrsvmmersovns A R e 4

9. Limestone (Analysis No. 50), gray, fine grained, lamin-
ated, four to five beds from one to six inches thick...... 2

10. Limestone (Analysis No, 51), lavender, lithographic, hard,
brittle, conchoidal fracture, very fine grained... ........ 1

11. Limestone (Analysis No. 52), very dark gray, rather flne
grained, slightly cross bedded............. A R R 1
12, Limestone (Analysis No, 53), same as No. 11 ..ovvvuenn.n. 3

13. Limestone (Analysis No. 54), gray and drab, fine grained
hard, carries oblong and spherical masses of chert...... 2

14. Limestone (Analysis No, 53), and chert in alternate but
non-continuous layers......... Sl e e R e AT 12
15. Limestone (Analysis No. 56), dark gray, considerable chert 3

16. Limestone (Analysis No, 57), dark and light gray, over-

laid by two feet of chert with little limestone, lamin-
ated; crogs bedded i iii@iiosvses sans s sudiias 3

17 8hale wensummmensmns S S SR RS T e R MR

18, Limestone (Analysis No. 58), gray, drab and greenish,

coarse grained, stylolites, fossiliferous, chert band at
TP sean s eu s sssnranssnunaesenssnseersanesesnseasenseses 2

10 Sl e o e S A R T R Sl

20. Limestone (Analysis No. 59), light yellow, drab and gray,

large balls of chert a foot or more in diameter near top,
fossiliferous and geodal +....ou.nne R R B 6

21. Limestone (Analysis No. 60), gray to brown, line of chert
at top, stylolites, soft, fine and coarse grained........... 4
Total thickness of rock.....ocveannan. e e 69

5-20
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QUARRIES IN 8T. LOUIS COUNTY.*

Boelim, Fritz (50) :— Mr. Boehm has a quarry near Bobring,
in the St. Louis Limestone. It has about four hundred feet of
rock face, in which the following section, in descending series,

is exposed : —
FEET. INCHES.

e TAORE b 50 0 2 80 s . e 1SR N . 10
2, Limestone, much decomposed.....ccevmevverniaiananan 2
3, Limestone in several layers, with shaly partings, several
layers are about 10 inches thick, suture joints....... PR ¢
4. Limestone, lavender, fine grained, scattered concretions of
bluish cherteseceesvssoseresse 1 TR S B
5. Limestone and Shale, like No. 3, except layers not so thick. 6 6
6. Limestone, gray to lavender, fine grained, crystalline, fos-
giliferous, in three JaYers..cvcciaiiaiirsisrianinrsrsss 2
Total thickness of ToCK ccvvieecininnnsinarannssnns 17 2

Crystal Spring Quarry Co. (47) : — This firm quarries stone,
which is probably of the St. Louis Limestone, in an old bluff ot
the Missouri river, near Vigus Station, on the St. Louis, Kansas
City, and Colorado railway. Work was begun in 1889, The
product consists of building stone, riprap, etc., butis soon to in-
clude dimensioun stoné which the company intends to produce on
a large scale. The quarry is connected with the railway by a
switch about one half 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 for the quarry of
the Watson Construction Co., which is close at hand. A sample
for analysis was collected here from beds numbers 4 to 10 (in-
clusive) of this section.

Doering, J. H. (51): — Mr. Doering has a quarry situated on
the Carondelet Branch railway, southwest of Bobring, in the St.
Louis Limestone. It is connected with the railway by a half
mile switch. The quarry has a workable face about eight hun-

* A few of the connty guarries mentioned 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 dimension stone, mac-
adam and riprap.

Lureka Quarry Co. (57):—This company has a quarry
which is situated on the Gravois road about an eighth of a Hiile Fansdon
northeast of Afton, in the St. Louis Limestone. Work was begun
in 1889, The product consists of building stone and macadam.

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

and
t.

FEET, INCHES.

1. Stripping, residuary clay and decomposing limestone...... 5
2. Limestone, lavender, lithographic.......ovvviis vavnaenn. 1 1
2. Limestone; gray, orystalline. . coicevveicnvaiienivinvanansn 1 10
4. Limestone, same as last but fossiliferous ................ 2
5. Limestone, light gray, crystalline, calcite veins, fossilifer- Section.
ous, in several layers...ooeeoa.. .. L N—— 3
6. Limestone, light gray, erystalline, in four layers.......... 3 6
7. Limestone, gray, coarse grained, crystalline, calcite, in thin
layers ....ovunen P S e S 2 3
8. Limestone, gray, fine grained, erystalline................. 64
Total thickness of roek......... PO . S— 14 2

Fabrick, Philip, and Marshall (53) : — This firm has a quarry
sifuated about one-fourth of a mile west of the Doering and Tecation.
Munsen quarries, and about three hundred yards from the
Carondelet Branch railway. The stone quarried belongs to the
St. Louis Limestone.

The following section, in descending series, was obtained

here:—
Frer, INCHES

1. Soil and residuary elay...ooeeiaiinnan, R AR .6
2. Limestone, partially decomposed.....c.ovevviiiinnnrnnrnnn b
3. Limestone, dark gray, flne grained..........ccooviiinn,n. 1 G
4. Limestone, gray to brown, coarse grained, soft........... 3
5. Limestone, dark gray, coarse grained..........ioivuiinny 1 10
6. Limestone, gray to brown, vary grained........... T | 8 S
7. Limestone, dark gray, lithographic, in three layers........ 2 6 ' )
8. Limestone, buff, shaly and soft.......c.ooiiuuuniiann T | 8
9. Limestone, dark drab, lithographie..... - A A 1 9
10. Limestone, very dark drab, flne grained, crystalline, calcite
veins, two layers separated by a thin bed of brown shale 2 10
11. Limestone, dark gray, lithographic, in three layers........ 2 4
12. Limestone and shale, in three alternating layers.......... : 8.0
13. Limestone, dark gray to lavender, fine grained............ 1 2
Total thickness of rock.......oveiiiiis voiiiiian, 25 8
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Glendale Quarry Co. (55):— This company has a quarry on
the Carondelet Branch railway about half way between Kirk-
wood and Webster, 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 obtained

here : —
FEET INCHES.

1. Btripping, clay and decomposing limestone.............. 6
2. Limestone, yellow to lavender, lithographic, coneretions in
places (has been used by lithographers) ..o vovvvineans 2 G
3. Lirestone, dark gray, soft...cocoviiiinriiriiiiiiiiniinaas 1 i
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, in two layers......... 2 2
7. Limestone, dark gray, fine grained, cherf coneretions oc-
cagionally:iive i v isn s saR s TaTBvarEa, s 4
8. Limestone, mottled gray to brown, coarse grained, crys-
/77 8 B 1| PR e e ST e e e T [P T AR S ey 1
9. Limestone, brownish gray, soft, in two layers of equal
thickness..eevees e o e e VR 4
10. Limestone, gray, coarse grained........oooiiniiiiaia, 9
Total thickness of rock.....oooviiii i, 22 0

Lauwritzen, James (56):— Mr. Lauritzen’s quarry is situated
at. Webster. The product consists of building and dimension
stone, and maeadam. The quarry is in the St. Louis Limestone.

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

FEET. INCHES.
1. Stripping, soil, residuary clay and decomposing limestone 5

2, Limestone,almost white, fine grained, crystalline, conspicu-
onsly crogsbedded: s iosoiiaiaisiiis i iainiar i &
3. Limestone, dark gray, coarse grained, suture joints, chert
concretions, in NUMErous layers. c.oeeenenvanaeionins 2 6
4, Limestone, drab, lithographic, in eight layers............. a 9
5. Limestone, choecolate to gray, fine grained, fossiliferous. Bl
6. Limestone, lavender, fine grained, chert concretions...... 1
7. Limestone, lavender, fine grained, fossiliferous, in four
12¥erS souenenon e e e T R R s s 2
8. Limestone, varying in color and texture, in layers ove or
W0 TR THICK e as s s smen s e dinsssnnibos dbot sbsssdsin 3
9, Limestone, Iavender, fine grained, in layers from six to
eight inches thiCk...ovrrienriisrinnriaiirririnneranens 2 G
Toral thickness of tOCKk s cvvus cvvsvsnnrrssvsss vews 20 [
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Munsen (52 ) :— Mr. Munsen has a quarry in the immediate
neighborhood of Mr. Doering’s, with the same railway connec- Location and
produet,
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 descending series, was obtained :—

FEET. INCHES.

1. 8ok and Yesidunly ClaF «ovemsie e s vimwes sae s eaiia 5
2, Limestone, decOmpPOSiNg. «ovvmirrren soonrmnunnsonrsesens 12
3. Limestone, gray, fossiliferous, in several layers.......... 5 10
4. Limestone, buff, alternately fine and coarse grained, soft,
fogailHerone s v wiiie e iR T e s r e e o 8
5. Limestone, gray, crystalline......... AR TS RS 1 10
6. Limestone, blue to yellowish, vary grained............... 3 9
7. Limestone, gray, coarse grained, fossiliferous, in two layers. 1 4
8. Limestone, gray, fine grained..ecesnssvrannsavessanssasis 9
9. Limestone, gray, crystalline, fossiliferous, in three layers. 10
10. Limestone, gray, fine grained, brittle, fossiliferous, small
chert concretions near middle.. ..o oo v iiiniaan.. 4 10
. Limestone and shale in thin layers......cooouiiiiia ... 8
12, Limestone, gray, line grained, numerous small concretions
ol chertiivaasa, R T L A S SR R 1 G )
18. Limestone, light gray, hard, siliCeous...ve e reecennsnns g Sestion.
14, Limestone, light gray, sofb...cooeeeiniiiiveririsiiireans 1 4 -
15, Limestone, dark gray, lithographic........ G SRR 8
16, Limestone and shale....oovaesiinriieenniiinnne e, 8
17. Limestone, grayish to brown, coarse grained, erystalline,
5 LI M R ¢ RRRPUEE  S eP— 3 b
18. Limestone, lavender, flne grained, brittle........... . = | 1
19. Limestone in thin layers, with shale partings, gray to 1a.ven~
der g Al e o SR A e b e, e s e eaae 10
20, Limestone, dark gray, concretionary, in three layers...... 2 9
21. Limestone, light lavender, fine grained, hard and brittle...
22, Limestone, suture joints......coovviiii i iiiininnnina, 3
23. Limestoune, light lavender, fine grained, hard and brittle, in
three layers, respectively thirty, twenty-four and eight
fnches: thick.cu saoswviseisenssaevinis S e 4 [
AL YIS H T 4411 5 Y etrd DU PP 52 5

Shores Quarry Co. (54) :—This quarry is situated on the
Kirkwood Branch railway, five miles from Carondelet, in the St. rocation and
Louis Limestone. It was opened March, 1889. The product P
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 :—

FEET. INCHES.

1. Boil and residuary clay.covee v rene irernrransnsasnransnes 4
2. Limestone, decomposing .....cvvueusniens R AR 2
3. Limestone, gray to brown, coarse grained........... seewws B 9
¢. Limestone, lavender, lithographie, 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
Iayerse cii v B e e R e S e 4
8. Limestone, brownish, siliceous, chert concretions........ 1 6
9. Limestone, gray, crystalline, almost a solid mass of fossils, 1 +
10. Limestone, brownish to gray, coarse grained...........vn 1 8
11. Limestone, dark lavender, numerous chert concretions.. .. 10
12. Limestone, light gray, lithographic, chert coneretiong.... 1 8
13. Limestone, lavender, lithographic, caleite veins.......... 1 3
14. Limestone, dark gray, rather coarse grained. ............. 1
15. Limestone, mottled, vary grained, concretionary.......... 2 3
16. Limestone, gray, crystalline, fine grained toward bottom.. 8 T
17. Limestone, lavender, lithographic, in three layers........ 1 8
18, Limestone, yellow, shaly .cervevernarrnninriinnvrervnannes 1 G
19. Limestone, lavender, lithographic.....ccovvvuvirieinnn.. 1 1
20. Limestone, gray, fine grained, soft ......... R e 1 2
21. Limestone, light gray, fine grained, weathers white....... 2 2
22. Limestone, drab and pinkish, lithographic ...........o... 1 8
Total thickness of TOCK. .. o viiiiiin e cevinnn 46 5

Theby, Michael (48):— Mr. Theby has a quarry which is
situated on the west of South Broadway, 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 descending series was obtained

here: —
FEET INCHES.

1. Loess and residuary clay..... AL S AT TR 16

2. Limestone, much decomposed.-«.veusiveienniinnenannnns !

3. Limestone, drab, coarsely crystalline in two layers of equal
thickness............. St 4 8

4. Limestone, grayish, coarsely crystalline in three layers.... 1 10
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FERET. INCHES.
5. Limestone, gray, drab, compact, brittle, splintery fracture

suture joints, fossiliferous, in two layers............... 3 3
6. Limestone, buff to bluish, in beds two to sixinches thick... 3
7. Limestone, lavender, lithographic.................. oiva, 1
8. Limestone, lavender, grading to buff towards the bottom,
harder and finer grained towards the tOp..veescunns ouu 2 1
9. Limestone, buff, rather fine grained, caleite veins, in layers —
varying from three to eighteen inchesin thickness........ 5 :
10. Limestone, mottled buff and bluish, blotches of caleite,
very fossiliferous..civeveiinniarianas WY A e 3
11, Limestone, mottled buff and bluish, blotches of calcite,
BULUTe JOINES.cousive sorrnmnnanevsvinsuvssivssnsvnrsives 2 8
12, Limestone, lavender, compact, siliceous.............. PR 6

Total thickness of ToOCK civeies cevveaivvinwgnsy s 29 3

Zeiss, Henry (49): — Two quarries belonging respectively to
Mrs. James Zeiss and to Henry Zeiss, are at present worked as 1,.upion.
one quarry. They adjoin each other in the bluff of St. Louis
Limestone, in the neighborhood of Mr. Theby’s quarry, men-
tioned above. There is about two hundred and fifty yards of
workable face to the quarry. It was opened in 1872. The
product consists of macadam, dimension stone, ¢¢furnace Product.
rock,’’ ete.

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

FEET. INCHES.

1, LOGEBE syrevesesenpans i o e T e e 6
2. Limestone, decomposing, and residuary clay............ . 10
3. Limestone, lavender, with mottled appearance, vary
grained, calcite blotches at bottom, very fossiliterous 2 4  Section.
4. Limestone corresponding to numbers 3, 4, 5 and 6 of the
Theby section as given above. . ivvvvivvevresisieiissese 12 9
Total thicknesgol roekrrimm s iiainitieirennnenes 25 1

The beds here dip slightly in a southerly direction.

Watson Construction Company (65): — This company has a
quarry which is situated in the bluffs of the Missouri river, aty.qiion.
Vigus Station. The stone quarried is probably St. Louis Lime-
stone. The quarry is connected with the St. Louis, Kansas
City & Colorado railway.  Stone is swung from the quarry by
derricks directly to the freight cars. The product is mostly
riprap.
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The following section,* in descending series, was obtained

here: —
FEET. INCHES.
1. Soil and Loess....vvevvuinians. R S R R 9-11
2. Residuary Clay.... seeveveviranineennnns R 4-5
3. Limestone, partially decomposed. ... ouvvuren anivienn, 4-5
4. Limestone, drab, fine grained, hard, brittle, conchoidal

fracture, in thin layers, one to three inches thick... 2 6
5. Limestone, like No. 4, but coarser grained and has calcite

6. Limestone, drab, coarse g‘ramed brittle, sub-conchoidal
fracture, suture joints, specked with calcite and
chert, occasional chert coneretions, quarries as one bed

Section.

in some places, but in others it splits into two beds... 3 10
7. Limestone, Jike No. 6, but contains pyrite crystals......
8. Limestone, gray, coarse grained, many calcite blotches 1 1
9. Limestone, like No. 8, but in layers three or four inches

thicke o e st D S A L A 2

10. Limestone, gray, coarse grained, specked with calcite,
very fossiliferous, often quarries in solid blocks, but in

places splits into many beds i nm e i 4 5
11. Limestone, in heavy beds, much weathered, and Lovered
mastly with falisssem mrre s T r s TS E 10
Total thickness of TOCK..sivvconesa il vioansine 27 7

* The same section is exposed at the Crystal Spring quarry.
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STATISTICAL TABLES.

The figures, which are given helow, of the production of stone
quarries, although not complete, are as nearly so as they could
bemade under the circumstances which governed their collection, Source of statis-
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 are omitted al-
together. Figures estimated by the author are marked by an omissions.
asterisk. The figures which arve 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- Pygduction below
ness noticeably during 1889. It is claimed by one of the largest
contractors and producers in St. Louis that in 1889 the produe-
tion of stone in the neighborhood of St. Louis was at least thirty
per cent. below the normal amount.
The production is given by different quarrymen in many dif-
ferent terms, but for the purpose of the writer, the figures of
production obtained have been reduced to those terms which are
most commonly used. These terms are perches, squares and
cubic feet.
Where 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 rubble, riprap and spall, used for ballast and
such purposes, is included the class of stone, called, ¢ furnace Furnace rock.
rock” which is sold to the iron furnace companies to be used as
a flux.
The heading ‘¢ Building Stone’’ in the table is the term used guiding stone.
locally for foundation material, 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 1880,

THIS LIST DOES NOT INCLUDE LIME PRODUCING QUARRIES.

The location of gquarries may be found npon one of the maps accompanying
this article by their respective codrdinates, or numbers,

28 13485 |Buwal352 [Brea| o
B@dg oS ] SESS T2 3o s
Poaition 235 E_E_.E : §§§ 2_‘§3§§§$ w B
on PROPRIETOR. =Sa |$EoT| o8g |2EE5|55BE P
e |23 [L828|9uE Gea3 2 5| 28K
} ) 7 21 B
SBE |gows| 20 g EL SuEd| 55
1,17 [Ino. ¢, Lohrum.....ovvuenes 2,000 | 5,000 300 600 | 1,500 | $19,975
L,17 Frank Albernacius, .. _._... 350 0 ... 1y (AR 500 2,075
L, 17 Adam Ketn.. oo o e L S i A R
1,20 Krug & Zesch ... ... o 1,075 8,316 177 780 4,598 12,649
1,20 G Lyermann (estute).. ...... 300% 4,839 B80%suaniaan | R 7,268
1,20 J. Friederichs . i e s | wcaes | i) veesmeneba e sl waaa Seas
I, 20 Conrad K unpf ............... G} 4,580 | ..., S 2,000 7,862
1,20 Henry Baldwin ,........... 15 L2000 | . .olsy O 5,500
o 17 Martin Lorenz. ... .. ... ._... 300% 4,342 |.......|. RO O el 8,313
G,6 Stiefel & Ruckert.........x eivines| onras i T (77 e, v
G, 6 W, Wieman . ...... R r—— AN L Ie— 300
N, 9 (2 quar’s)|Bambrick-Bates. ............ 3,000%  55,000%
0,10 Heman Brog.......ivoee arss 1,000 | 16, i}
K, 17 BINealy & -HoNS .. ... oonanc] pasanyi|soanmess |Siq v | Formemn G i e iiiiee
G, 7 Devereux & Sons. ....i.....o0 B8 L300 [Liiii [con capiferanens 3,500
(F,12—19) (K, %—12)
¥V, 17, F, 12-1K,0./J. B CPMLBALR iz 54,200 73,806
DT [G, K, Prendergast, ... ovonesfoncs nns N L—
J 12 Wm. H. Barnett.. ..., TR0 | i 300 | 1,200 | 15,000 | 21,600
J, 10 |T. B, Cavanaogh. 3,500 | 4,000 ri 11 3 (NNES coeed| 27,300
J,9 \Hogan & Moran., coro-v. B000 | T,000 | 800 | 1,000 |........ 32,020
O @ | Frernim, Bambrick & Co....| 8205 | 19,722 | 1,308 | 1,080 |........| 69,060
C,14 H. Brocksmith. .. .......... 100 1,200 1] ) [P, i 4,025
M, 16 sStiefel & Ruckert............ 4,600 100 1111 1 PR . 19,400
M, 15 A. O Englemann . 15,250
K, 19 “Work House ™. | 43,058
H, 13 \'Watson Const, Co,. 407
1,13 \Uhristian Pieper. 2,800
1,18 Patrick Mohun..., ... ....... oewsbis B
1,13 St. Lonis Stonemasons. . ... |.... ..
1,15 G. Eyermann (estate) ... ...
1,13 Conrad Plekel........... 400
J, 10 Thos: BYTNGE i g5
J, 7 J E. Perkinson & Bro
K, 8 L. W. Hogan.
Ly 7 : Redemayur
I, 7 M. Hogan. .. .....
K, 1% ‘Louis Grund,, .
, 19 E. Allen:.;.....
J,19 Knauss & Willis..
47 Crystal Spring Co.,
43 Michael Theby. ..
49 Henry & Mrs. Zeiss
50 — Boem... ...
51 \J. H, Doering
52 —— Munsen. .
53 |P. Fabrick & Marshall.
b4 Shores Quarry Co.,
55 Glendale Quarry Co
b6 Jas. Lauritzen .. . ..
57 Eureka Quarrr Co.
58 Thos. Madden ,
] Andrew Pope .
#0 Henry Siefert. .
61 Jno, U, Steffen.
52 Jno. Exner ... .
63 Jefferson Barrac
64 Bessen & Sons...
65 ‘|Watson Construe. Co
B Jno, Schwenn ...
87 Dore & Wallace
it} — Andrew....
Totals..iiiiiou..s ... 64,399 1139506 110,466 (110,414 1119,348 | §661,351

* Estlmated.
The figures given in the above table include only 54 of the 69 active quarriea.
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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 distant portions of the State. There are a
number of *¢ active ’* lime kilns in 8t. Louis county, but none
at present within the city limits. Stone from the St. Louis,
Keokuk, Burlington and Trenton formations has been burned, F§fnations turn-
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, but the limestone beds are so intimately
mixed with layers and concretions of chert, that the sorting of
the materials has proved too great an expense for the extensive
use of these beds.

ANALYSES OF LIMESTONE.

For the purpose of determining the value of the local materi-
als for the mavufacture of cement and lime, a large number of
samples of limestone have been analyzed. Wherever a forma-
tion is now being quarried for the manufacture of lime, there,
samples of stone were collected. The analyses were made with
two specific objects in view. The first was a determination of Objects of analy-
the absolute value of the rock; the second was the establishment
of a standard for comparison with the collections from horizons
which are not worked for lime production.
The St. Louis Limestone, within the city limits, is not at
present used for lime making. Were the fact established e ™
that beds of the requisite quality for this purpoese existed within
these limits, these beds could be used to great advantage, first,
because of their proximity to the local market, and, secondly,
because great quantities of waste rock at the numerous quarries
could be utilized. Hence, for the purpose of collecting a com-
plete series of samples, a section was selected in this formation
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which should 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 quarries 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 qualities of
the various beds were persistent throughout their extent; but,
owing to 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 section, running a little west
of south, will illustrate the conditions of oceurrence and the in-
terpreted relations of the sections:
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Diagramatic eross section in the Bt. Louis Limestone, indicating the relative position of the rocks in the
quarries where the beds were sampled for analysis. Looking wast.
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The samples for the analyses given in the following tables
were collected mostly from active stone quarries. They were CBITSEREOR B
taken so as to represent as nearly as possible an average of the
beds, vertically and laterally, in the immediate vicinity of the
section. In addition to such 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 i
taken as an average of the exposed strata, which amount to
about thirty feet in thickness.

From the Burlington Limestone near Valley Puark, an aver- purlington Lime-
age sample of the beds was taken for analysis No. 66, at an old o
quarry which was formerly worked for lime production, and
near which an old Kkiln is still standing. The abundance of
chert in the beds has caused the abandonment of work.

From the heavy beds of the First Magnesian Limestone, near rirst Magnesian
Glencoe, an average sample was taken for analysis No. 77. S

In the following tables of analyses reference is made under
each title to the page where the section is described from which keference nam-
samples were collected; further the stratum number is given
with each analysis number. In the descriptions of sections thus
referred to, analyses numbers accompanying the respective strata,
again refer back to the tables of analyses.

ANALYSES OF LIMESTONES FROM ST. LOUIS CITY AND COUNTY.

Inthe following table of analyses the term ‘‘insoluble silicious residue™
means that portion of the limestone which is insoluble in dilute Hydric Chlo-
ride (1 to 8), exclusive of organic matter., The existence of the latter was
recognized in all samples, but it was burned off before weighing. These resi-
dues consist for the most part, of clear transparent quartz; but, with the Explanation of
higher percentages of ‘ insoluble residue,”” some clay and other insoluble mat- tables.
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 100° C. Percentages marked with an
asterisk (*) were determined by difference.
i A, E. WOODWARD,

Samples Nos. 1 to 60 inclusive are of successive beds of the
St. Louis Limestone, taken in a descending order.
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STIEFEL & RUCKERT'S QUARRY, St. Louis Limestone.
(For description of section see p. 61.)

Analysis S]if];‘t' Sn{;’;&}l“bﬁi‘; si Combined Calcium Magnesium
Number. No a g 2t Oxides. Carbonate. Carbonate.
4 ue,.
Per Cent. | Per Cent. Per Cent. Per Cent,

1 3 3.39 ! 0.99 78.98 14.12

2 4 9.00 0.83 83.58 3.91

3 b 2.24 0.35 91.33 4.20

4 6 1.20 0.16 96.02 0.72

5 7 1.53 0.25 96,84 0.86

{1 8 1.40 0.25 96.65 0.76

7 9 3.57 0.31 93.73 0.86

8 10 3.41 027 94.00 0.76

9 12 18.70 4.2¢ 45.00 a1.51

10 13 8.56 0.95 72.05 17.25
Analyses. 11 14 1.83 0.32 84 80 5.90
12 15 2.57 0.35 96.40 0.50

13 16 0.76 017 97.36 0.58

14 18 12.73 3.84 56.10 26.69

15 19 8.35 0.85 71.52 20.03
16 20 5.36 0.52 87.10 7.02%

17 21 4,71 0.22 94.15 1.48

18 22 2,47 0.31 92,30 1.88

19 23 4.05% 0.30 92,55 3.10

MARTIN LORENTZ' (QUARRY, St. Louis Limestone.
(For Description of Section, see p. 54.)
Analysis b:';;t' Sl]}::gtlzl;lﬂzsl Combined Calcium Magnesium
Number. N d g Oxides. Carbonate. Carbopate,
Q. ue.
Per Cent. Per Cent. Per Cent. Per Cent.

20 3 6.53 0.83 83.85 8.16

21 4 8.02 1.01 79.40 10.81

22 5 9.97 1.07 70.80 10.86

23 6 3.44 0.37 92.05 367

24 7 4.61 0.34 93.85 0.99

25 8 G.08 0.61 78.15 15.81

26 9 11.63 3.10 52.85 29.25

27 10 2.83 0.19 94.75 0.97

28 11 ¢ 6.79 0.55 90.55 | 1.06

29 12 8.77 1.35 56,45 31.95

30 13 T.64 0.80 84.75 | 5237
Analyses. 31 15 | 11.02 | 2.50 57.80 26.33
a2 16 6.29 0.95 84.95 5.98

a3 17 1.97 0.35 87.60 §.66

34 18 10.40 11.75 65.30 17.22

35 19 8.20 0.40 93.20 1.44

36 20 19.496 4.80 51.60 19.22

37 21 2.82 0.26 094.35 1.70

38 22 1.64 0.25 95.70 1.10

39 23 577 0.43 89.95 2.28

40 24 2.84 0.25 93.60 2.23

41 25 2.72 0,35 43.75 2.38

42 26 2.77 0.40

92.40 3.22
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Work HouseE QUarry, St. Louis Limestone.

(For Description of Section, see p. 63.)

; Strat-| Insoluble y ;
Analysis e - _|  Combined Calcium Magnesinom
Number. um |Siliceous Resl Oxides. Carbonate. Carbonate.

No. due.

. Per Cent.  Per Cent. Per Cent. Per Cént.
43 2 4.05 3 93.21 0.79
44 3 10.05 1.73 80.12 5.49
45 4 9.56 1.82 61,89 24.53
46 5 6.51 0.78 80.49 10.45
47 6 9.17 0.78 74.79 11.10
48 7 2.17 0.35 89.94 1.61
49 8 3.88 0.67 73.49 19.93
50 9 2.86 0.35 B89.26 4.78
51 10 1.85 0.28 04.84 1.34%
52 11 3.19 0.55 85.62 9.20
53 12 1.10 0.30 096,15 0.59
54 13 2.26 0.42 94,97 0.94
53 14 5.76 0.52 92,21 0.73
56 15 9.22 0.65 82.05 7.87
57 16 .66 0.66 88.87 3.12
58 18 1.48 0.35 94.03 2.33
59 20 2.40 .53 78.97 13.36
60 21 | 1.07 0.31 93.25 4.30

Cras. W. Gorrz' QUARRY, St. Louis Limestone.

(For Description of Section at Bartheld Valley, see p. 82.)

Gl ‘ 2 2.00 0.51 *06.81 0.58
a2 3 0.70 0.27 *98.41 0.62
G3 4 1.24 0.37 771 0.68

RarLway Cutr, 2p TUNNEL, Keokuk Limestone,
6+ | | 4.85 | 1.75 | 77.95 | 14.84

CRYSTAL SPRING QUARRY, VIGUS 8TATION, St. Louis Limestone.
(For Description of Section, see p. 70.)

65 | | 2.00 | 0.40 | 95.15 | 0.64

Raipway Cur, VALLEY PARK, Burlington Limestone.

(See p. 75.)

66 | | 1.10 | 0.40 | 94.00 | 3.18

Analyses.
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HERBERT DORENHEIM’S QUARRY, ST. PauL, Trenton Limestone.
(See p. 80.)

Strat-| Insoluble

Analysis s | Combined Caleium Magnesium
Number. ;rg SIH%ESS-RESI Oxides. Carbonate. Carbonate.
Per Cent, Per Cent. Per Cent. | Per Cent.
67 0.35 0.55 97.75 0.45

TrorN AND HUNKINS' QUARRY, MiNck StaTiOoN, Trenton Limestone.
{See p. 83.)
68 | | 12,15 | 0.45 | 86.00 | 0.46

GLENCOE CoMrany’s Soura QUarrY, GLENCcoOE, Trenton Limestone.
(For Description of Section, see p. 81.)

690 | | 225 | 0.30 | 89.40 | 6.96

GrENcOE CoMPANY'S MIDDLE QUARRY, GLENCOE, Trenton Limestone.
(See p. 81.)

0 | | 0.45 | 0.65 | 97.20 | 0.46

GLENCOE Compaxy's NortH Quarry, GLENCOE, Trenton Limestone.
(For Description of Section, see p. 82.)

7l 2 6.00 | 1.05 82.55 9.27
72 3 1.00 0.55 | 96.40 0.42
73 4 0.46 0.40 | *98 G0 0.34
T4 5 0.70 0.25 97.40 0.42
75 6 0.35 0.30 | 97.75 0.27
% 1T 0.55 0.60 | 96.75 0.27
Ramoway Cur, GLENcoE, First Magnesian Limestone.
7| | 128 |  L10 | 48.75 | 37 09

While not attempting here an exhaustive discussion of the re-

Discussion of an- sults contained in the preceding tables, a brief reference will be

i in place to some of the more salient features developed. An

analysis of the contents of these tables results in the following
classification:—

Total number Of ANALYSES . verer s taretanasenasaneitioasansasiossssssnanes 7
Number of samples of stone not at present nsed for lime production........ 65
Number of samples from St, Louis cify ceecve i, 60

ik £t o 5t COUNLY .+ euuses R R S A 17
Number of samples from the St, Louis Limestone........... .. e ey svas ik

( Three of these are from beds at present used.)
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Number of samples from the Keoknk Limestone.....oooviiiiiiiiiiiniens. 1
(An average of all the beds exposed.)
Number of samples from the Burlington Limestone .......... RN ST 1
(An average of the beds formerly used.)
Number of samples from the Trenton Limestone. ... cooviniaiis MR W 10
( Nine of these are of beds now used.)
Number of samples from the First Magnesian Limestone........ R P ¢

(An average of beds aggregating about 30 fi. 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 are able to separate those
limestones which are probably of value for this purpose, from
those which are not, at least so fur as the lime contents iz con-
cerned. Of the analyses of the twelve beds or seriesof beds which ;, ..o 0 q
lime producers are now using there is but one the results of Pereent-ofiime
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 caleium carbonate is above eighty-nine per cent. The
beds represented by these thirty-four are those of Valley Park
and Vigus Station, twelve at the Stiefel & Ruckert quarry,
eleven at Martin Lorentz’ quarry, and nine at the Work House
quarry.

The beds at Valley Park seem to be rendered useless by the
immense amount of chert which they contain. At Vigus Station
the six successive beds (which are quarried for building stone)
were sampled at the Crystal 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 and 21 to 23, have a total
thickness of 364 ft., and they occur in one group of six beds, and pistrivution of
two groups of three beds each. The total thickness of the group aay
of six beds is 164 ft. At Martin Lorentz’ quarry the eleven
beds, Nos. 6, 7, 10, 11, 19 and 21 to 26, have a total thickness
of 264 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 are somewhat separated, but
six of them have a total thickness of 25+ ft., and are separated
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by only two beds, of inferior quality, which have a total thickness
of 41 feet. The total thickness of the nine beds is 39 feet.

The final settlement of the question of the adaptabilities of
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 neighborizg 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 purts of the
State.

Dorenheim, Herbert (76) : — Mr. Dorenheim began producing
lime with one kiln, at St. Paul, in May, 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
quarry of the old 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 67, was taken as an average of the beds
uged for lime making.

Glencoe Lime and Cement Company (70 to 72):— This com-
pany has two sets of works at present operating, which are lo-
cated respectively about two and four miles north-west of Glen-
coe. Both are connected with the main line of the Missouri
Pacifie railway by a branch track.

Two kinds of lime, known as white and black lime, are 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, and constitutes the bulk of the produet, 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

Trenton stone.

slowly and coolly, and to set rapidly, while the white lime acts
in an opposite way.

All of the limestone used at both places comes from the Tren-
ton formation. At the works nearest Glencoe there are two
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quarries and two kilns.®  One of the quarries, which we term rroduet.
the southern one, furnishes a stone which burns to a white
lime.

Following is a section at this quarry in descending series.
Analysis No. 69 is of an average sample of all the beds:—

FEET. INCHES,

1. Blope of stripping...ccvvnvee e R re———
2. Limestone, gray to lavender, fossiliferons, vary-grained,
vermiform cavities, very cherty.: .o iiaivaniviniaiienies 5
8. Like No. 2, but more cavitlesi.cceveeerriiirnrecreniinnns 3 9
4. Limestone, brown, very cherty, coarse grained, fossiliferous,
vermiform:eavites s o sum s envion e pamisces v s covive B
5. Limestone, brown to gray, graniar.«ceveoeeciacincinans 2-4
6. Limestone, thinbeds, gray to lavender, fossiliferous, coarse
grained vermiform cavities. ......coviiiiiiiiiaiiiiana 3
7. Like No, 6, but finer grained.c.cccviiieiiiiiviiiiaaneiiis 4
8. Like No. 6, but vary-grained. ... e coveiiesioreiiasiaans ¢ 4  Bection,
9. Limestone, brown, granular, fossiliferous.............. ... 2
10. Slaty shale, fossiliferons....ccviiiiiiinniiiiais, e -4
11. Limestone, lavender, vary grained, fine to very coarse..... 8
12.. Bhale:vivevineiosns T s T —— 4
13. Limestone, gray and brown, vermiform structure in grain,
very Fossiliferong oo Gaindan e i saEia i 2 1)
14, Same as No. 13, but less fossiliferous......c.ovvvvivanane. 3
Total thickness of ToCK . ov it iiiiiiiiinines 25 8

About an eighth of a mile north of this quarry a new quarry
has been recently opened, from which a stone iz taken which
burns to a black lime. The opening is not yet sufficiently de- product.
veloped 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 (lencoe, are the
two ¢ north’ quarries and three kilns. The qualrries are higher
stratigraphically and topographically than those deseribed 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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FEET. INCOES.

1. Slope of Stripping....covvreiirinniinns TR PO A P Pres
2. Limestone (analysis No. 71), decomposing and clayey.. 38
3. Limestone (analysis No. 72), gray turning to almost

black towards top, irregular chert layer, sub-crystal-

line, fine grained, hard, fossiliferous...... AL e 1 2
4. Limestone (analysis No. 73), bluish, mostly fine grained

but coarse in patches, sub-crystalline, calcite blotches,

hard, suture joints, splintery fracture.........coovuue 1 1
Section, 5. Limestone (analysis No. 74), gray, soft at base but
harder toward top, fine grained ..coovosliniiniins oL T 4

6. Limestone (analysis No. 75), light gray, highly fossil-

iferous, semi-crystalline, coarse grained, irregular

fracture, suture joints, cherty in places............. Pl 9
7. Limestone (analysis No. 76), dark gray, ferruginous

bands, extremely fossiliferous, soft, granular, coarse

FEAIEN vnis miminmomomimini o 0w b e ohCre W S5 o S I 7

Total thickness of roCK. ... v vevsviieiin vt nnrs vnnn 26 4

In each of these quarries the rock is dislodged from the face
of the quarry, and more or less shattered by powder blasts. It is
Mode of quarrying then broken 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.
Goetz, Charles 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

Product. p N
o quarries, only one of which is, 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: —
FEET. INCHES.
L. BRI RINE s vinor m s e smiaatm gm0 T a0 10
2, Limestone (analysis No. 61), dark gray, fine grained,
BIRT i os im0 s o, 6 0 e G0 4 8
Section. 3. Limestone (analysis No. 62), light gray, flne grained,
goft, fossiliferous....c.ocvuvvviinnnaas e O Casidaens 3
4. Limestone (analysis No, 63). Like No. 3 but harder...... 5
Total thickness of rock...covevuivewenns T 12 8

The works at Port Royal have been only recently started.
Stone from the Trenton horizon is to be used, and two kilns are
in the process of construction.
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Thorn and Hunkins (74): — This firm has its works located
at Minck, on the ¢ Frisco’ railroad, just across the Meramec Location.
river from St. Paul. One kiln is use, and stone is procured from
two quarries, 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 taken as an average of the beds here quarried which
represent a total thickness of about thirty feet.

STATISTICAL TABLES.

The 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 tigures for the present year.

STATISTICAL TABLE OF THE LiMi PropuciNg WoRKS IN ST. Louis COUNTY
WITH STATISTICS FOR THE YEAR 1889.

The location of the works may be found on the County Map, accompanying
this article, by their respective numbers.

o | P |
Py 2 2 4|2 | Production |Value of Pro-
% E | Proprietor. Location. ng S 5| in Bushels. |[duct at Kiln.
7 | A=A 5‘
70 IG‘.gncoe L(ijme' and Ah(;uthﬂ& miles N. ‘
ement Co .....| 0 ENCOB.++s+s| 3| 2 "
71 |Glencoe Lime and|About 4 miles N. 400,000 $60,000
Cement Co......| of Glencoe .....| 2|3
72 |Glencoe Lime and| |
Cement G +...[8t. Panl.cseeaaies 3|1 [Not operatilng in 1889.
(In Litigation.) |
73 |Chas., W. Goetz...|Barthold’s Valley.| 2 | 3 75,000 30,000
74 |Thorne & Hawkins Minek....... senest 1|8 87,000 13,000
75 |Chas. W. Goetz...|On county line at
Port Royal...... 2|1 |Not operatijng in 1889.
76 |* Herbert Doren- |
helm .oveeseeens St Paul..c..oewee| 1| 1 |Not operatilng in 1889,
Totals....ss 14 1 13 562,000 $103,00C

* 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 river, A smaller amount is
taken from the Mississippi river, and, comparatively, a very lit-
tle from gravel deposits in the northern part of the city, which
seem to belong, geologically, to the assorted 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 Meramec 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 Co.:—This company was organized in
1883, with a capital stock of $50,000. Tt furnishes all the sand
and gravel to the following companies, viz.: Griffith & Adams
Sand and Gravel Transit Co., The New Missouri Sand Co., New
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 Co.: — Previous to March this compavy did
its own dredging. In 1889 it sold about 6,000 loads.

The Griffith & Adams Co.: — This company was organized in
1874, with a ecapital stock of $12,000. Its sand is obtained
from the area in the Mississippi river between the Eads and
Merchants bridges.
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PREFATORY 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 publieation 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.

ArtHrr WiNsLow,
State geologist.

INTRODUCTION.

The following article includes n description of the important
springs and wells of Henry, St. Clair, Johnson and Benton
counties, together with the results of analyses of their waters,
made in the laboratory at Jefferson City. These waters may be
grouped as follows :—

1. Alkaline and Alkaline Chalybeated 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 wuter is known as
chalybeate or iron water.

Representatives of the alkaline and alkaline chalybeate
springs are found at ‘¢ Windsor Spring ’” and Sand Creek Spring
in Henry county, and at Pertle, Reed and 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 as the brownish red
hydrate along the courses of the stream, or inany vessel in
which the water 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 Springs: These are represented by the
artesian wells at Clinton, Henry county; Monegaw springs at
Monegaw, St. Clair county ; and Boling spring in Benton county.
With these may also be classed the small undeveloped and un- Pistribution.
used spring north of Warrensburg in Johnson county, known as
the ¢¢ Sulphur spring,”” and also the well at Montrose, Henry
county. With the exception of the latter, these alkaline-saline
waters are characterized by the presence 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.
stated 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 temperatures of the waters of the same class do not vary Piferencesin
much and further that the alkaline waters are invariably colder
than the alkaline-saline waters. This indicates, at least, simi-
larity in conditions of originof the waters of the same class, and
difference in conditions of origin between waters of the different
classes.

A | :
Alkaline-Saline, |Alk.-Saline
Muoriated. [ Sulphaled.’ Alkaline.

. |E a8 |83 S |12 | |, |9
Temperature|tn  |E o 8= o|@ . g ZolE gl B gy
in Degrees, -ES :E'CS -Eﬁoébgﬁ =) wco;: ,%-Cg 58 ESU .5'5(3
Fahrenheit. [S2 [pE|2E 5|48 (8| TEE |eiwm o mlfa®2 8|52 4

2BleS|REglamizs| BB |5EBERgles2/ @58

= | & @ ]

EE2:I2E5 22(58] 2% 2R|ER2RE(5551258

gmgw&:hgo;“ ke = il - gcg?b—agga

a = 2% ogg = 2 B &”R a="
Temp. air....| 67| 59° | 59° 687 | 68° 48° 65° | T4°| 649 | T0° 720

“  water.| 58°|61°| 58° 58% | B6° 49° 497 47°| 52°| 51° 52°
Av. of wa.t.er.l 57.8° 499 50.2°

M:;a%angdd?g g&”p;‘;l& Not accompanied by Sulphuretted Hy-

| feoe Carbgnic icid drogen. With free Carbonic Acid.




Differences in
composition.

Bubterranean
flow of water,

Alkaline waters,
shallow source.
Alkaline-zaline
a deep source,

Explanation of
Analyses.

88 BULLETIN, MISSOURI GEOLOGICAL SURVEY.

Second, the distinguishing constituents of the alkaline waters
are carbonates of lime and of iron; 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 or 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, eracks or fis-
sures, or the two processes may be combined. The waters may
seep through rocks which lie near the surfuce 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 dervived 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 contrary, 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 alkaline-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 not probably exist there at
this date. Hence we have reason to assign to the alkaline
waters a shallow source, and to the alkaline-saline springs adeep
source,

The analyses of the waters have been expressed in terms of
the comipounds probably present. In the analyses of the alka-
line-saline water, the carbonate of lime given in the table is the
amount of lime actually precipitated on boiling away the free
carbonic acid. In other eases 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 soda; sulphuric anhydride with the bases
in the order potash, soda, magnesia, lime ; the remainder of the
bases have been combined with carbonie anhydride as neutral
carbonates. The amount of carbonic anhydride required f"rEil.:{.f}’;-;‘éL?“ of
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 comparable
with each other and with other analyses ; but the extent to which
they express the actual combinations is subject to the inaccur-
acies inherent in the method.
In the present condition of knowledge of the therapeutic value
of the mineral constituents of waters, no definite conelusion can
be offered from a consideration of these analyses. It is com-Thgiapeutic
monly supposed that the presence of bromides and iodides, and
of lithia gives a mineral water 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 analyses were obtained by
adding the amounts of the individua! consiituents found in an-
alysis. This quantity was checked in every case by comparison
with the weight of the residue from a measured quantity of the
water, and the two were found to agree very closely in every
case.

THE MINERAL WATERS OF HENRY COUNTY.
THE WELLS AT CLINTON.

The Clinton Artesian Well. — During the summer of 1887,
an eight inch well was drilled south of Clinton (in N. W. 1 of
S. W. 1 section 10, township 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 at 425 feet: this water was termed
“¢ sulphur water.”” At the latter depth the diameter of the drill
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bit was decreased to 5% inches, and the drilling continued to 800
feet. The flow down to 425 feet was then separated from that
at greater depths by a easing 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
200 gallons per minute, thus making the combined flow about
400 gallons per minute. The ecasing is now removed and the
waters mix in the well. The well is tubed above the surface of
the ground to a height of, perhaps, ten 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, asis illustrated
in the cut on the opposite page. The flow of the water through
this trough was measured and found to be about 370 gallons per
minute. Part of the water 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 water is used 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 the gallon
bottle into the mouth of the stand pipe and allowing it to fill
with the water. It was then immediately stoppered and sealed
with melted paraffine. The analysis given in the table shows the
water to be distinctly a saline water with a small percentage 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 deseribed.

The Water Works Well — This well was drilled to a depth
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 less than that of the ¢ Artesian’’ well.
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The water supply of Clinton is derived entirely from this well,OIBi::[nJﬁ;ater
the overflow from the well being collected in a reservoir. The

sample for analysis was taken, as before, by plunging the bottlc

into the stand pipe, and the hottle was sealed immediately witl

paraffine. Since the two wells are but a short distance apart

and were both drilled to the 2ame depth, a correspondence be-

tween the analysesof these watersis to be expected. A very con- comparison ot
. ey . > two wells.
siderable difference is found to exist, however. Thus, though

both are characterized by a large percentage of sodium chloride

the water of this well differs from the Artesian well water by
containing larger amounts of carbonates and sulphates. These
differences are produced, probably, by the mixing in the water

works well of a greater quantity of surfuce waters with the

chloride water, thereby decreasing the amount of total solids and
increasing at the same time the amount of alkaline constitu-

ents. The following table will show exactly the relation between

the two wells : —

PERCENTAGE COMPARISON OF THE CLINTON ARTESIAN AND THE
WATER WORKS WELL.

Clinton “ Artesian.”| ' 'vater Works

Well.”?
Total Solids ....cvvvvunn T 1.6271 pts. per 1000) .9628 pts. per 1000
Free Hydrogen Sulphide........... 041t W e LOTL e e o

Free Carbonic Acid and combined

as bic_arbonate‘ .17'1:8 (13 it (13 _1468 (14 (13 (1

Potassium Chloride...... RO 1.94 % of solids. | 8.40 % of solids.
Sodium Chloride.....oovvvivnninnn. G5.47 % ¢ ks 50.90 ¢ s L]
Calctum Chlopidecvvivarsissins 08 G e I i
Magnesium Chloride..ooveiuannnn, | 4oL deo S SR (S

Calcium Sulphate.....covviivunnaas 9.59 o L 717 % £
Magnesium Sulphate.... «..oouvieifiin. 252 %o ¢ b
Sodiom Sulphate...... SaaeATens ned | foa . 3.59 % “ ¥
Magnesium Carbonate.............. 678 e & 11.41 % © b
Calcium Carbonate......ocenvreness 10.78 #f & o 1558 % B
Chlorides present...... A S |72.,18 45 e . 59.30 % ¢ L
Sulphates present.......... aiminewn of 9.59 o i 13.28 ¢ & i
Carbonates present...oeveveanesones 1754 4 L 26.99 ¢ L

Results of analyses of other well or spring 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
graing per gallon. The Clinton Artesian, 95.16. The composi-
tion of the two may be compared in the general table.

Other springs of note in Henry county are few in number and
are for the most part alkaline in character, and are distinguished
by the presence of iron carbonate. The list includes the fol-
lowing: —

1. The Jordan Avtesian Well, three miles south-east of
Clinton, in the south-west 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 the region, and is probably
related in composition to the other alkaline springs of the
county. Thewater was formerly much used but is now entirely
neglected, and the well is rapidly filling up.

2. A weak ‘“iron’’ spring, reported to be in or near section
2, township 40 north, range 25 west, on Pretty Bob creek. This
spring was not visited.

3. The Sand Creele Spring is situated in the south-west quar-
ter of the north-west quarter of section 28, township 43 north,
range 25 west, on a branch of Sand creek, four miles north of
Lewis station. It is found in a picturesque valley with sandstone
bluffs on either side. There are here two springs emerging from
the sandstone, but the one sampled is more important on account
of its greater flow (perhaps between 50 and 100 gallons per
hour). The iron contained in the water is rapidly oxidized, and
is found in the spring and along its course as a brown sediment.

- It often forms on the surface of the spring as an iridescent

Location.

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 Windsor Medical Spring. This well is found in a
grove one mile south of the town of Windsor, in the south-east
quarter of the north-east quarter of section 14, towuship 43
north, range 24 west; it is excavated from a bed of sandstone.
The amount of flow could not be determined but the well fur-
nishes water to a very large number of people during the summer
months, A hotel of forty-two rooms has been built here, on
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elevated ground near the well. Other and more extensive im-
provements were contemplated but have not, as yet, been begun.

As a mineral water it is remarkable rather for the small amount Character of
of solids in solution than for its high mineralization. Among the
constituents of the water the alkaline carbonates seem to pre-
dominate in place of the carbonates of lime and magnesia.

5. The Ford Spring at Montrose. This well (probably sup-
plied by a spring) is situated in the town of Montrose at the Location.
corner of Seventh street and Missouri avenue. The well is
about twenty-five feet deep and the water is obtained by pump-
ing. It has been improved to some extent and is used a great
deal by people living in the vicinity. The water is remarkable
as containing a large amount of the sulphates of the alkalies and sk
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 ; but it is probable that nearly
all of the true springs in the county contain small amounts of
lime and magnesia salts 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. Clair 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 Creek Sulphur Springs. This is an unimportant
spring on Salt ereek in the south-west quarter of the north-west
quarter of section 27, township 38 north, range 26 west. It isg,iphar water.
reported to be a weak sulphur water and is probably of similar
composition to the water 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 Iuka Spring, near Johnson post-office, in the south
west quarter of the south-west quarter of section 32, town-
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ship 39 north, range 27 west. This is said to be a ¢ fresh
water >’ spring slightly chalybeate. It is now neglected, but
considerable money has been spent on the spring and its sur-
roundings.

4. The Taberville 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
the summer.

5. The Guller Spring. This is réported to be a fresh water
spring in section 34, township 36 north, range 25 west.

6. On the west side of Little Monegaw Creek, in the north-
east quarter of the north-east quarter of section 14, township 38
north, range 27 west, is an alkaline spring containing iron. The
water flows from the limestone blaff. The yellow hydrate of
iron is deposited around this spring and for years past this has
given it a reputation as an ¢ iron water’’ and has caused the
spring to become a resort for such by visitors from Monegaw
Springs. The water flows at the rate of about one hundred gal-
lons per hour. The poor condition of the roads made the spring
difficult of approach and improvement in this respect would
much increase its value to the frequenters of Monegaw Springs.

7. The Monegaw Springs. Thesesprings are situatedon the north
side of Little Monegaw 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 quartevs of a mile from
the Osage river. On the north side of the creek the bluff rises
abruptly to a height of 150 feet above the level of the creek and
from the summit of this bluff there is a magnificent view across
the Osage valley. There are here about nine springs in all,
situated in the very bed of Monegaw creek, o that at times of
high water they are all flooded. The difficulty in obtaining water
caused by this could, however, be easily obviated by forcing the
spring water 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 termed « Old Black."” At
the time of the writer’s visit to Monegaw all of the springs were
flooded, but a sample was obtained by carefully forcing a corked
empty 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

spring taken in this manner. The locality has many natural
advantages for a summer resort, and it has been favorably

known for a long time. The analysis indicates it to be an “hiricter of
alkaline-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 iz due to the

manner of taking the sample.

Monegaw Springs is evidently destined to be the prominent
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 Spring. This is situated in the west central part of
Benton county on the north side of the Osage river. Itisina
remote part of the county in a rugged country, and the roads rgeation.
leading to it are in poor condition. Nevertheless it is made a
resort by parties during the summer and has a local reputation.
Its exact location is very near where Benton, Henry and St.
Clair counties meet or about section 30, township 40 north,
range 23 west. The flow of water is strong, about 5000 gallons Velume of flow.
per hour. The composition is given in the table of analyses.
It contains a small amount of free hydrogen sulphide at the
spring but not enough to show in analysis. It is an alkaline- “yaters **
saline water.
The remaining springs of Benton county will be noticed in
another report.

THE MINERAL WATERS OF JOHNSON COUNTY.

The most important springs of Johnson county are the alkaline
springs containing iron carbonate. Sulphur springs exist and o1:€ guarseter of
which was visited and sampled is found on the Post Oak Creek ™™"&*
braneh of the Black Water river in or near section 11, township
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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 a long time in this county, is found about eight miles
south of Warrensburg in the north-east quarter section 29,
township 45 north, range 26 west, on land of D. W. Reed. It is
a weak alkaline spring, Aowing at a rate of perhaps 200 gallons
per hour, the water of which deposits the yellow ferric hydrate.
It is used to a small extent, locally. An analysis of the water
is given in the table.

The Sulphur Spring north of Warrensburg 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 class 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 or Hlectric Spring. This spring is situated
in the northern part of the town of Warrensburg, in a small
valley eut into the sandstone of the region. The spring and
surrotnding grounds 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 frequented 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 springs, an exceptional amount of mineral matter in
solution.

The Pertle Spring. This spring is situated about one mile
south of Warrensburg and is at present a very popular 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. The 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 sulphates proved
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by the analysis, which shows it to be an alkaline water with quite Character ot
a large proportion of iron carbonate. It is reached from War- )
rensburg by a dummy line.

A spring at Grand Pass, which supplies that town with water,
was visited during March and sampled for analysis. Itis 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
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Clinton. Clinton, Spring. Bpring. Well,
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10 Gal. | 1000, | Gal, | 1000, | Gal. | 1000. | Gal. | 1000. |"Gar:
Potassium Chlotide.coeeevirsvaninniaesnnaass e e 0817 1.85| .0809] 4.75) .0102 .60| L0021 121 OUZ’FI .16
Sodium Chloride...... RS 1.0658| 62.32| .4901 : wwrend | e s
Calciom CRIOYIHE, v v wnnse s pee e s vemses s soases . 0014 N1 1] P 1 vaanws | e PRI
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Potassiom Carbonate......coviviinininanes TR R AR R s | e Rkl e O811] LiB2liisi|evass AR A
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Caleim R rhongle s i i o e b e T R R 1754 10.26{ .1500[ 8,76/ .1147| 6.71] .0093 b4 .2527| 14.78
Magnesinm Carbonate « ciicvisiansianminmi s vasrssaviness 1103 6.45] .1099| 6.43| .0667| 8.32| .0088 | P R
Tron CRThOmREe - i s i as sr b i A s i e e e e | st A e et PRl A L0081 ABFiases e e 0583 3.41
..... s S e v e e | s | we e neaa| cemes|essees| 0016 090 .0072 3.1 R -
with some |farre oxide

M s e S R S W AN R VB R A RS e i e ® 0117 .68/ .0040 .23| .0184| 1.08 .0120 70| .0088 5l
Total Solids found by Analysis ..ocvvinvine vennnanna, L8271 95.16| .9628) 56.31| .2760| 16.15) .0805| 4.71(2.1193|123.97
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Flow in Gallons perhour.....ccoaviuaainns AR S 24000 10000-20000 5] IO [ e P oo o v iae

* The samples from which analyses of Missouri waters were made, were collected by the Survey, and the analyses were con-

ducted in duplicate.
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Carbonic acid free and combined
Gasea{ ag bicarbonates.......cccveennn 1478 8.65 1762 10.31 1159 6.78 1195 7.00
Free Hydrogen Sulphide.......ocfvvivsrirnelinninnensfonearaneadton, e Vs aade s e trace. trace.
Temperature of Water.....ovivvennennns- 52°F, 51° F. 52° F, 56° F
Temperature of Aif..oeeeierrraiienonsnns 54° F. 70° . 72° F. 59% F.
Flow in Gallons per hour........eeuvenss 100 100 60 150

* The samples from which analyses of Missouri waters were made were collected by the SBurvey and the analyses were conducted

in duplicate,

66 "SHLINOOD YEHHLO ANV AUNUH d0 SHALVM TVIENIN ["‘IH"MGOOA



TABLE OF ANALYSES OF WATERS FROM ST. CLAIR AND BENTON COUNTIES AND ONE FROM GRAND Pass, SALINE Co.*

* 0ld Black,” Town Spring,
at “Boling Spring,” at
Monegaw Springs, Benton Co. Grand Pass,
St. Clair Co. Saline Co.
Parts in Grains Parts in Graing Parts in Grains
1000, Gp"”' 1000. PR 1000. PEX
allon. Gallon. Gallon.
Potassium Chloride.....covvivvnruienrnnnas S S e e e 0466 2.73 0261 1.53 L0008 .05
Sodtam Chlopide s eaasismine it sns issass e sess| 1:9088 111.66 6051 S35.40° i vasien [waiae
Calelam Chloride i o vismsnaimiiiaie yadaviabiee (vessi v aee i 1564 9.11 0137 BO [veesene o vinnenns
Magnesinm Chloride «iioocivise sivieii vais dvedamesn o Ceesa e .0290 1.70 .0689 408 53 as semin | onnennees
Potassium Sulphate.......... ..... R e n P S e M| [t SN [oury-c- ) 0109 .64
Sodium Sulphate......ocuuinn e e R 1 S PO 1 st S S PR [E————
Caleiom Bulphite i ceiicisiissarrnsesss Caae, gk . 0545 8.19 0633 4.00 | cavenennls B -
Magnesium Sulphate...ooeeiiieiiininncananreannss S —| PSPV LT (ERPRRU; NS Y N — ) [ P———
Potassium Carbonate...veueeerares canecinnnennna, T —— weinmny | mm s | e eae B T S 0159 08
Sodium Carbonate......c.ouvvnn. .Y oV N Y] | o— wmwn] s e s e s 0531 .11
Calciom Carbonate...ooueeiieieinrrnnnennanns T y——— - 1929 11.30 967 11.51 1525 8.92
Magnesium Carbonate ........... OO0 A A A o 1876 10.99 0872 5.12 04556 2.66
Iron Carbonate ........ KRN R AN | AT i o T SR PR TCENEEEs, Fe s ) A T e |
Aluming..... T o — W TR M R A O w5 (TSR Eep ) PIe e res Vi 0156 91
with iron|with iron
Silleai . cocimnnes R e T R A R e 0111 0.65 L0106 .62 L0152 1.12
Total solids found by analysig......coveviiniiniinrinainrnannas 2.5826 151.38 1.0766 63 01 .3135 18.84
Gases Carbonic Acid free and combined as bicarbonates.......ev... .0622 3.64 1759 10.29 1062 6.22
Free Hydrogen Sulphide...oeevsviveirisncarsasnns sansnsasns L0036 .21 | trace. trace. |....... A F e
Temperatire 0f WHEBE: cowws «a.vou s wvibnvarsrsmaiios e s eas aaiaaass 61° F 58° F. 53° F.
Temperature of Air....co...oun. R el R R e B6I° F. 57° F. 28°F.
Flow in GEIODE Per BOlr oewweve iy ca i s s yideive s s iaiaive G 10000 5000 200

* The samples from which analyses of Missouri waters were made were collected by the Survey, and the analyses were conducted in duplicate,

001

‘ATAMAS TVOIDOTOHD IHNONSIN ‘NILHTING



TABLE OF ANALYS8ES OF COMPARABLE WATERS FROM OTHER STATES.

lBlount Mineral| Bethesda

Springs. “Red Spring, Wau-
Spring,” kesha,
Alabama.l Wisconain,?

Artesian Well,
du

Prairie
Chien,
Wisconsin.?

Artesian Well,

Fort Scott,
Kansas.*

|Lithia

“Gettysburg
g ring,"
Pennaylvania.®

Stribling orAun-
gusta Bprings,
Virginia.
No. 1, Chaly-
beate Spring.t

Grs. per Gal.

Grs. per Gal.

Grs. per Gal.

Grs. per Gal.

Grs, per Gal.

Grs, per Gal.

Potassinm Chloride. .ooverersassss vanesnanuns | I —— 3.81 trace. SRS | oy ————
Sodinm Chloride vevveevurrrsvsvsesrsanasnnsas 32,82 1.16 90.20 79.47 i N (S
Sodium
Calclom Chloride. cceeassss cossanssassrss sann [ossirn snosre]inse sonnnnes {bromide. 0.79 AT 0 L ——
13
Magnesinm Chloride....covvvvvnnenns o Cenes (11 TR R T . 7.99 vis T T T T
Sodium
Potassium Sulphate «.ooev civrvsneirsrnaaaas iR . AB  |awsies saaane { biborate, 5 VI ([e— R
2.20
Calcium
Sodium Sulphate...o v coieiiiiiiiriiasinsane frraris ciana b4 12.80 trace. {phosphate. -----------
01
Calcium Sulphate ....... . o) AN U TG s AP T WS (i QST 15.37 0.83 48 .22
Sodium
Magnesium Sulphate......... .0 Fesesarseaeues 1,80 |esse swvaies ss|ssssss ssssss| < hydro-sul- 3.30 . .
phide .19
Potas=inm Carbonate. . ceees cosssssnssnesssira [seannn snans crmyan rmucnelbbis TARGINIE] amran-en e .35
, bicarb bicarb.
Sodium Carbonite..cesvsviaseas evsnsrsesnnvsan |esar veasasue { 1.98 R b { 2.38 76
: icarb. arb bi i bicarh.
Cale'nm Carbonate cvsivssiessassve iossirensse 6.80 { blg‘agg bic.62 { f:ﬂérsb { 9.98 1.50
Magnesium Carbonate.... ... ... O wo |{ o 091 |{ b { Blcard. 98
i i 'b. b,
Tron Carbonate.ss s+ T i 192 | besth { RioaLh Lo |{ Ploarh 07
ATAIIN R G A e e e S R TP ke (o 12 .06 .02 e
2.72 2.12
Silica.vevscanenannrens R s e { & organic 2.84 & organic 1.76 1.33
matter. matter,
Total Solids found by apalysis .....oeevuns 53.04 35.71 137.03 109.18 25.25 531
G Carbonic Acid free & comb. as bicarb.. prezent, el e trace. PR RS 24.00
a8€8 | Free H ydrogen Sulphide............. Pregent;  |viass isvaileslegeaei APRCE,.  |sewin diwe e perdinieiedes
TemPErature Of WALET « cuvesrenescnasen onnass 60° F. 48°F 56° F ST swauna veen | e
Temperature of air...... Cisesadaainnasrensssen: [Vasaee weyvifannens svweonedesm ne s | aae e e e & aae P e
Flow in gallons per hour...cveeveevevevnnsnas 900 4200 3620 416 |swess FF s S S

1 R. Brumby, Analyst. 2 C, F. Chandler, Analyst.

5 F. A. Genth, Analyst (1875).

3 3. Bode, Analyst (1876).

¢ D. K. Tuttle, Analyst (1859),

4 E. H. B. Bailey and E. W. Walters, Analysts (1884).
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