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D.—LIMESTONES AND DOLOMITES.
(1) CHEMICAL COMPOSITION AND ORIGIN.

Pure limestone consists entirely of ealecinm carbonate. In point of
fact, however, none of our limestones are chemiecally pure, but all con-
tain more or less foreign materials, such as magnesia, oxides of iron,
silica, clay, bituaminous matter, miea, tale, and other minerals.

In composition, texture, and general appearance, limestones vary al-
most indefinitely. They may be hard, compact, fine-grained rocks of
almost flint-like texture, or, again, coarsely porous, oolitie, or erystal-
line, the erystals varying in size from too small to be visible to the
naked eyo to an inch or more in length.

Pure limestone is white in color, but water blue, gray, green, pink,
red, and black varieties are common, the colors being dependent upon
various impurities, such as the oxides of iron and carbonaceous matter
caused by animal and plant remains. The pink and red colors are
caused by iron oxides, while the blue, gray, and black varieties owe
their hues to the prevailing carbonaceous matter. The green color of
some of the Vermont marbles appears to be due to tale.

Limestones are regarded by geologists as of either chemical origin
or as resulting from the deposition of organie remains, such as shells
and corals, Of the first kind are the tufas and travertines; of the
second, the fossiliferous limestones, such as the enerinital stones of Ohio
and the shell marbles of Tennessee. Either variety may have under-
gone the change called metamorphism, and all traces of their origin
have been destroyed.

Limestones oceur in stratified beds among rocks of all geeological
ages, from the Arch@®@an to the most recent, The majority of those used
for building and ornamental work belong either to the Cambrian, Silu-
rian, Devonian, or Carboniferous ages.

(2) VARIETIES OF LIMESTONES AND DOLOMITES.

The following list includes all the principal varietios of limestone
popularly recognized, the distinetions being founded upon their struct.
ure, chemical composition, and mode of origin:

Crystalline limestone. Marble.—An entirely erystalline, granular ag-
gregate of calcite erystals. The erystals are nsually of guite uniform
size in the same marble, but often vary widely in those from different lo-
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calities, The fine-grained white varieties which appear like loaf sngar
are called saccharoidal. Common statuary marble is a good example of
this variety,

Compact common limestone.—A fine-grained erystalline aggregate
which to the eye often appears quite homogeneons and amorphons,
1t is rarely pure, but contains admixtures of other minerals, giving
rise to many varieties, to which particular names are given. Litho-
graphic limestone is an extremely fine-grained erystalline rock, with bat
a small amount of impurities, and of a drab or yellowish hue. Bitu-
minous limestone contains a cousiderable proportion of bitumen, caused
by decomposing animal or vegetable matter. Its presence is easily
recognized by the odor of petroleum given off when the rock is freshly
broken. Hydraulie limestone contains 10 per cent. and upwards of silica
and usnally some alumina. When burnt into lime and made into mortar
or coment it has the property of setting under water. Oolitic limestones
are made up of small rounded coneretionary grains that have become
cemented together to form a solid rock. These little rounded grains
resemble the roe of a fish; hence the name, from the Greek word win,
an egg. Where the grains are nearly the size of a pea the rock is
called pisolite. Such a rock is now in process of formation along the
shore of Pyramid Lake, Nevada. Oolitic limestones suitable for build-
ing purposes are quite abuudant in Iowa, Indiana, and Kentucky.

Travertine, or Cale Sinter, is limestone deposited by running streams
and springs. It oceuars in all gradations of textare from light flaky to
a compact rock fit for building. A light, porous cale sinter has been
deposited by the Mammoth Hot Springs of Yellowstone National Park,
some of which is nearly pure carbonate of lime and snowy white in
color. Travertine occurs in great abundance at Tivoli, in Italy, from
whence it was quarried in building ancient Rome. The exterior
of the Awphitheatrum Flaviam, or Oolosseum, the largest theater the
world has ever known, was of this stone, as was also the more modera
structure of St. Peter’s, in the same city.* The Latin name of the stone
was lapis Tiburtinus, of which the word “travertine” is supposed to be
a corruption.

So far as is known the beds of this country are of limited extent and,
with one or two exceptions, unfit for any kind of structural purpose.
The pearly white and red “onyx” marble from San Luis Obispo and
Suisun City, Cal., are properly traversine; so are also the celebrated
“ Mexican onyx” and so-called “Oriental alabaster” from Egypt.

Stalactite and stalagmite are the names given to the deposits of lime-
stone on the roofs and floors of caves, Such are often beautifully crys-
talline and eolored by metallic oxides, giving rise to beautifal marbles,
which are incorrectly called onyx, asare also the travertines, from which
they differ only in method of deposition.

* Hall, Bauilding and Ornamental Stones, pp. 279, 25],
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LIMESTONES COMPOSED LARGELY OF ORGANIC REMAINS.

Fossiliferous limestones.—Many limestones are made up wholly or in
part of the fossil remains of marine animals, as is shown in the accom-
panying figure, which is drawn from a magnified section of a limestone
of the Cincinnati group from near Hamilton, Ohio.

In some cases the remains are retained rien.rly perfect; again the
entire fossil may have been replaced by erystalline caleite. In other
instances stones are found which are made up only of casts of shells,
the original shell material having decayed and disappeared, as in the
Focene limestone from North Carolina. Many of the most beautiful
marbles belong to the group of fossil limestones, as, for instance, the
red and white variegated Tennessee marbles.  Crinoidal limestones are
made up of fossil erinoidal fragments.

Shell limestones or shell sand-rocks as they are called by some anthor-
ities, are made up of shells usunally much broken, though sometimes
almost entire, The well-known coquina from Saint Angustine, Fla., is
agood illnstration of this variety. Coral rock is of the same nature,
excepting that it is composed of fragments of corals. Ohalk is a fine
white limestone composed mainly of the minute shells of foraminifera.

MAGNESIAN LIMESTONES; ALSO CALLED DOLOMITIC LIMESTONYS.

Under this head are included those limestones which contain 10 per
cent, and upwards of earbonate of magnesia. They may be finely or
coarsely crystalline ; light, porous, or compact; fossiliferous or non-
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fossiliferous ; in short, may show all the variations common to ordinary
limestones, from which they can usually be distinguished ouly by chem-
ical tests, Many marbles are magnesian, as will be noticed by reference
to the tables. When the carbonate of magnesia in a limestone rises as

high as 45.65 per cent. the roek is no longer called maguesian lime-
stone, but—

DOLOMITE. *

This in its typical form is a crystalline grannlar aggrogate of the
mineral dolomite, and is usually whitish or yellowish in color. It can
in its typieal form be distingunished from limestone by its inereased
hardness (3.5-4.5) and specific gravity (2.8-2.95). It is also less sol-
uble, being scarcely at all acted on by dilute hydrochlorie acid. Dol-
omite shows all the peculiarities pertaining to limestones, botl in color
and textore, and a chemical analysis is often required to distinguish
between them. The pure white marble from Cockeysville, Md., is a
dolomite, but by the eye alone can not be distinguished from the white
crystalline limestones (marbles) of Vermont. The red-mottled marbles
of Malletts Bay, Vt.,, are also dolomites, as are the white marbles of
Lee, Mass., and Pleasantville, N, Y,

In composition there is no essential difference between a limestone or
dolomite and what is popularly called a marble, but for convenience sake
the subject will be here treated in two parts, the first to include those
of this class of rocks as arve put upon the market as marbles, and the
second the rocks of the same composition but unfit for finer grades of
building and ornamental work and known popularly as simply lime.
stones,

(3) LIMESTONES AND DOLOMITES, MARBLES,

Under the head of marbles then are here included all those rocks con-
gisting essentially of carbonate of lime (limestone) or earbonate of lime
and maguesia (magnesian limestone and dolomite) that are susceptible
of receiving a good polish and are snitable for ornamental work.

Alabama.—Beds of marble of great beauty are stated to oceur along
the Cahawba River in Shelby County of this State, The colors ennmer-
ated are gray with red veins, red and yellow, buff with fossils, white
crystalline, clouded with red and black. A black variety veined with
white oceurs on the road from Pralls Ferry to Montevallo and on Six
Mile Creek. Other good beds are stated to occur on the Huntsville
road about 19 miles from Tnscaloosa and at Jonesborough, the latter
rock being compaet and of a red and white color; the same strata oc-
curs at Village Springs,  On Big Sandy Creek good marbles oconr simi-
lar tothose on the Cahawba.i None of the above are actively gnarried,
and the writer has had the opportunity of examining but a single

* 8o eallod after the Frenoh geologist, Dolomien.
t Geol. of Alabama, First Bien. Rop,, 1849, p, 45,
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specimen; that a small block of fine and even texture, pure white color
and excellent quality, said to be from near Talladega.

Arkansas.—Black and variously colored marbles mottled with white
fossil shells and erinoids are stated by Owen*® to oceur in Independ-
ence, Van Buren, Searcy, Carroll, and Marion Counties, The author
has seen none of the material and has no more definite information on
the subject than that given above.

California.—~Owing to the violent geologieal agencies that have been
in operation since the formation of the marble deposits in this State,
the stones found are said to be so broken and shattered in nearly every
case that it is impossible to obtain pieces of large size free from eracks
and flaws.f Near Indian Diggings, in Eldorado County, there oceurs a
fine-grained white, blue-veined marble that closely resembles the Italian
“bardiglio,” from the Miseglia quarries, but that the groundmass is
lighter in color. 1t has been used only for grave-stones and to but a
slight extent at that. In Kern County are deposits of marbles of vari-
ous shades, but all so broken and shattered as to be very diflicalt to
work., Near Colfax, in Placer County, are also beds of a dark blue-
gray mottled magnesian limestone that takes a good polish and might
be utilized as marble.  Other deposits ocenr in Los Angeles, Monterey,
Nevada, and Plumas Connties, but none of them are at present worked.
The most beautiful of all the Qalifornia marbles is the massive arago-
nite, or so-called “onyx,” from San Luis Obispo, This stone, which is,
as I understand, a travertine, is identieal in composition and structure
with the celebrated Oriental alabaster (wrongly so-called) from Blad
Reeam, near the ravine of Oned Abdallah. In color it is pearly white,
and it is made up of fine, wavy parallel bands like the lines of growth
upon the trunk of a tree. This stone is now being quite extensively
introduced for small stands and ornamental work, which are often of
exquisite beanty, No other travertines that ean compare with this are
at present quarried in the United States, though a beautiful variety is
found in extensive deposits at Teeali, State of Puebla, Mexico.

Another travertine marble occurs in very limited amounts near the
town of Suisun, Solano Connty. The quarry lies in a low hill near the
town, and has been quite extensively worked, but no large pieces of
even textare are obtainable, which is of course a drawback to its exten-
sive use, §

Specimens of this stone received at the National Museam are of a
dull red or amber-yellow color, resinons luster and somewhat porous.
A far more beantiful stone, but which alsooccarsin very limited amounts,
is found near the falls of the Sacramento River in Siskiyon County.
This is also aragonite and is of a beautiful emerald-green color. The
color is however so delicate that pieces of considerable thickness (an

* Geol. of Arknnsas, First Annual Reporf,
{ Rop. Tenth Census, p, 279,
{ Rep. State Mineralogist of Cal., 1834, p, 73,
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inch or more) must be used in order to appear to advantage. Thestone
is found, as I am informed by Mr, J. 8, Diller, of the U, 8. Geological
Survey, in a narrow seam in the gneissoid rocks of the region, and there
is very little probability of its ever being obtainable in pieces of more
than a foot or so in length.

Prof. H. G. Hanks, in a paper recently read before the San Francisco
Microscopical Society, describes, under the name of “Inyo” marble, a
pure white erystalline dolomite occurring in the White and other mount-
ains of the Inyo range in this State. It is regarded by him as an ex.
cellent stone, and one promising of future usefulness. Besides this he
mentions a yellow brecciated marble found at Tehachipi, in Kern County,
and a black marble found near Colfax. The author has seen none of
these stones.

Colorado.—No marbles are as yet quarried in this State, but the Mu-
seum collections show a small piece of a black white-veined breceia from
Pitkin that might rival the imported ¢ Portoro” from the Monte I’Arma
quarries in Italy, if occurring in sufficient abundance. Concerning the
extent and character of the formation the anthor knows nothing. Inthe
marble yards of Denver the author was shown during the summer of 1886
a fine chocolate-colored stone, somewhat resembling the more nuiform
colors of Tennessee marble, which was stated to have been brought
from near Fort Collins, in Laramie County, where it occurred in great
quantities ; also a fair grade of white blue-veined marble from Gunni-
son County. A beautiful breceia marble is stated® to occur in abun-
dance a few miles north of Boulder City.

Connecticut.—1In the northern part of Litchfield Couuty, near the
Massachusetts line, in the town of Canaan, East Canaan, and Falls
Village, there oceur massive beds of a coarsely crystalline white dolo
mite, which have in years past furnished valunable building marbles,
though recently they have been but little worked. The stone is said
to weather well and to be obtainable in large blocks eminently suited
for building, but like the Lee dolomite it frequently contains crystals
of white tremolite, which weather ont on exposure. It is therefore not
80 well suited for finely finished or monumental work. The State-Honse
at Hartford is the most important structure yet made from this material,

As already noted (ante, p. 288), it was at Marble Dale, in the town of
Milford, in this State that marble quarrying was first systematically
undertaken in this conntry, and at one time (1830) nof, less than fifteen
quarries were in active operation in the vieinity. So far as can De
learned not a single one of these is now being worked.

Delaware,—No marbles are at present quarried in this State, but a
coarse white dolomite is found near Hockessin, New Castle County.
This, so far as can be judged from the single specimen examined, might
be used for general building, though not well suited for ornamental
work.

* Bien. Rep. State Geol. of Colo., 1580, p. 33,
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(Georgia.—An important belt of marble is said to extend through the
counties of Cherokee, Pickens, Gilmer, and Faunin in the northern part
of this State, the ‘material varying in color from pure white through
blue and variegated varieties, some of which are remarkably beauntiful.
Variegated marbles also oceur in the connties of Polk, Floyd, Whitfield,
Catoosa, Chattooga, Gordon, Murray, Barton, and Walker; chocolate-
red varieties similar to the marbles of Tennessee are said to occur in
abundance in Whitfield County, the bed in Red Olay Valley extending
in uninterrupted continuity for 10 miles, and varying from one-fourth to
one-halfamilein width.* Of the beds above mentioned those in Pickens
County are at present the most important and the only ones that have
been worked to any extent, quarrying having quite recently been com-
menced here by the Perseverance and Georgia Marble Companies. Spec-
imens of these marbles forwarded to the National Museum show them
to be of uniform texture, but coarse, much coarser than the Vermont
marble, which in other respects they much resemble. They are soft,
work readily, and acquire an excellent surface and polish. In color they
vary from snow white and pink to black and white mottled. The pink
variety is unigue as well as beauntiful, and there 18 at present nothing
like it produced in other parts of the country, though in color it ¢losely
resembles the pink marble from Cherokee and Macon Counties, N. 0., to
be noticed later. It is, however, coarser.

The ready working qualities of these stones, the fact that owing to the
mildness of the climate the works ean be in operation at all seasons of
the year, together with the remoteness of regions where similar marbles
are produced, all point to a rapid development of an extensive quarrying
industry in this part of the country.

Towa.—The calcareons rocks of Iowa are, as a rule, non-crystalline,
dall in color, and with few qualities that render them desirable for
ornamental purposes. But few of them are pure limestone, but nearly
all contain more or less magnesia, iron, or clayey matter ; very many of
them being true dolomites.

Near Charles City, in Floyd County, ou the banks of Cedar River, are
extensive quarries in the Devoman (Hamilton) beds of magnesian lime-
stones, certain strata of which furnish a coral marble at onee unigne
and beauatiful. The prevailing color of the stone is light drab, but the
abundant fossils vary from yellowish to deep mabogany brown. These
last, which belong to the class of corals ealled Stomatophora, are very
abundant and of all sizes up to 18 inches in diameter. As seen on a
polished surface imbedded in the fine, drab, non-crystalline paste of the
groundmass, they present an appearance totally unlike anything qnar-
ried elsewhere in America—an appearance at once grotesque and won-
derfully beantiful. The stone admits of a high polish, and woald seem
excellently adapted for all manner of interior decorations if obtainable
in blocks sufficiently uniform in texture, A small amount of argilla-

* Commonwealth of Georgia, p. 135,
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ceous matter and scattering particles of amorphous pyrite, which are
occasionally visible, render its adaptability to outdoor work decidedly
doubtful. The stone is known commercially as * Madrepore marble.”
A polished slab 2 by 4 feet is in the collections of the National Museum,

The light yellowish, bufl; or brown sub-Carboniferous magunesian lime-
stone, quarried near Le Grand in Marshall County, also contains mass-
ve layers beautifully veined with iron oxide, and which are suitable
for ornamental purposes, though it is not considered suitable for monu-
ments and other work subject to continnous exposure, I have not seen
samples of this material, though it is well spoken of by White.* It
8 popularly known as “JIowa marble.” The only other stone which, so
lar as I am aware, has ever been utilized for ornamental purposes
is the so-called “lowa City,” or “Bird’s-eye marble.,” This is nothing
more than fossil coral “(Acervnlaria Davidsoni) imbedded inthe common
Devonian limestone and often perfectly consolidated by carbonate of
lime so that it may be polished like ordinary marble. When so polished
its appearance is very beautiful, for the whole internal structure of the
coral is as well shown as it is in living specimens, and yet it is hard
and compact as real marble.” The stone would be valuable could it be
obtained in blocks of large size. Unfortunftely it occurs in pieces of
but a few pounds’ weight ;1 it is used therefore only for paper-weights,
and small ornaments of various kinds.

Maryland.—The principal marble quarries of this State are located
near Cockeysville and Texas, some 16 miles north of Baltimore, on the
Northern Central Railroad. Here there oceurs a small and isolated area
of Lower Silurian (?) dolomite of medinm texture and pure white color
that has been very extensively used for general building purposes in
Baltimore and Washington and the neighboring towns, and to a less
extent in Philadelphia. 1In the qunarries the stone lies in large horizon-
tai masses, and blocks 28 by 10 by 3 feet have been quarried entire. This
stone was used in the construction of Christ Church in Daltimore, the
Washington Monument, and the columns and heavy platforms of the
Capitol extensions at Washington, D, O.

car Union Bridge, in Frederick County, there occurs a fine-grained
and compact white magnesian limestone, but which has not béén qnar-
ried to any extent.

The only true conglomerate or breecia marble that has eéver been util-
izedl to any extent in the United States is found near Point of Rocks,
Frederick County, in this State, The rock, which belongs geologically
to the Triassic formations, is composed of rounded and angular fragments
of all sizes, up to several inches in diameter, of quartz and magnesian
limestone imbedded in a fine gray caleareons groundmass. This com-
position renders the proper dressing of the stone a matter of some diffi-
enlty, since the hard quartz pebble break away from the softer parts in
which they lie, leaving numerons cavities to be filled with colored wax

* Geol. of Towa, val. 2, p, 313, t White, op. cit., p. 316,
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orshellac. Itshounld therefore never be worked with hammer and chisel,
but only with saw and grinding material, and no attempt made at other
than plain surfaces. The stone was used for the pillars in the old
Hall of Representatives in the Capitol at Washington, and a polished
slab, 34 inches long by 20 inches wide, may be seen in the National
Museum. The pebbles forming the stone are of so varied shades that to
state its exact color is a matter of diffieulty. Red, white, and slate-gray
are perhaps the prevailing tints. On aceount of its loeality this stone
has been popularly called “ Potomac ™ marble, or sometimes * calico”
marble, in reference to its structure and spotted appearance. The for-
mation from whence it is derived is said to commence near the mouth
of the Monocacy River and to extend along the Potomac to Point of
Rocks, and along the valley on the eastern side of the Catoetin Mount-
ain to within 2 miles of Frederick. The Curator is informed, moreover,
that the same formation occurs in Virginia, near Leesburgh, and that
here the quartzose pebbles are almost entirely lacking, thereby render-
ing the stone much less diffieult to work.

Massachusetts—Orystalline limestones and dolomites of such a char-
acter as to assume the name of marble are now or have been in times
past quarried in various towns of Berkshire Connty, in this State. The
stones are all white or some shade of gray color, medium fine-grained in
texture, and are better adapted for general building than for any form
of ornamental work.

The quarries at Lee were opened in 1852, and the stone has been used
in the Capitol extension at Washinggon and the new city buildings in
Philadelphia; but little of it has been used for monuments, In the
quarries the stone lies very massive, and it is stated cubes 20 feet in
diameter conld be obtained if necessary. The Sheflield quarries were
opened about 1838, The rock here is massive, with but little jeinting,
Natural bloeks 40 feet square and 3 feet in thickness ean be obtained.
The Alford stone is used mostly for monnmental work and appears very
durable. Much of the marble from these localities contains small erys-
tals of white tremolite which weather out on exposure, leaving the rock
with a rough pitted surface. This is very noticeable in the exterior
walls of the Capitol building at Washington, already noted.

Missouri—We have seen but few true marbles from this State, though
colored marbles of fine quality equaling the variegated varicties of
Tennessee are reported by Professor Broadhead as ocenrring in Iron,
Madison, and Cape Girardean Connties. The Iron County stone is re-
ported as light drab in color, with buff veins. The outerop oceupies an
exposure of geveral hundred feet of a low blaff’ on Marble Creek near
the east line adjoining Madison Connty. The Madison County marble
occurs near Fredericktown, and is deseribed as the best-appearing
marble in the State both in regard to eolor and texture, the colors being
red, peach-blossom, and greenigh, beautifully blended. The stone is
represented as very darable, but liable to tarnish on a polished surface
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when exposed to the weather, The Cape Girardean stone is repre.
sented as of a variety of colors—purple, yellow, red, pink, gray, and
greenish all being enumerated; the supply is unlimited. None of these
marbles are at present systematically worked, owing to lack of capital
and distance from market., Professor Broadhead further states that few
of the marble beds of southeastern Missouri are thick enough to be eco-
nomically worked, as there would be too large a portion of waste ma-
terial.

No pure white erystalline marbles are as yet known to occur within
the State limits, Other stones capable of receiving a polish and suit.
able for marble are stated to occur in the counties of Saint Louis, Saint
Charles, Warren, Montgomery, Ralls, Calloway, Lincoln, Cooper, Pet-
tis, Oass, Jackson, Livingston, and Olay.

Montana Terrvitory.—This Territory as yet quarries no marble or other
stone of importance. There were exhibited, however,at the Centennial,
in Philadelphia, 1876, and since then in the National Museum at Wash-
ington, two samples from Lewis and Clarke County that are worthy of
note, since they form the nearest approach to the imported Italian black
and gold marble from the Spezzia quarries of any at present found in
America. The rock is very close and compact, of a dark blue-gray color,
and traversed by irregular wavy bands of varying width of a dall
chrome-yellow color. So far as observed the stone is far inferior in
point of beauty to its Italian prototype, and apparently would prove
more difficult to work.

New York.—The belts of Are dolomite which lie to the north of
New York City and eross the State in a northeasterly direction furnish
a very fair quality of white and gray marbles that have at varions
times been quite extensively utilized. At present the quarries at Tuck-
ahoe and Pleasantville, in Westchester County, furnish marble of good
quality but of rather coarse texture, That from Pleasantville is par-
ticularly remarkable in this respect, being made up of large snow-white
erystals, often an inch or more in length, whence it derives its popular
name of snowflake marble. On account of its coarseness it is not well
adapted for carved work or for use in long columns. The Tuckahoe
stone is not quite 8o coarse in texture and has been more extensively
employed for building purposes. St. Patrick’s Cathedral, on Fifth ave.
nne, New York City, is of this stone. At Sing Sing and Dover Plains
are other quarries of rather coarse white dolomitic marble, but which
are not extensively worked,

A very coarsely crystalline light-gray magnesian limestone of Arch-
acan age occurs at Gouverneur, in Lewis County, Although too coarse
for carved work it answers well for massive structures, and, as it ac-
quires a good surface and polish, is used to some extent for ornamental
work. Itis believed to be durable, since gravestones in the vicinity
which have been set upwards of seventy years still present clean and
uniform surfaces, and are free from lichens and discolorations of any
kind,







