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INTRODUCTION—THE OCCURRENCE OF GRANITE IN MAINE,

By Georce Oris SMmiTH.

GEOGRAPHIC DISTRIBUTION.

Areally, granite is_perhaps the most important rock in Maine.
Slates, schists, sandstones, and limestones of various types occur in
the different sections of the State, but the mountains and hills of
the interior and the islands and headlands of the coast for the most
part all exhibit slopes and cliffs of massive granite. Even where the
exposures are of other rock varieties the notable abundance of gran-
ite dikes and quartz veins indicates the presence of granite at no
great distance. Not only is this rock most conspicuous, but its impor-
tance in both the geology and the mdushy of the State can hardly be
overestimated.

The areal distribution of the granite is somewhat irregular, as may
be noted on the map accompanying this report (PL I). Three gen-
eral granitic regions may be distinguished for convenience of descrip-
tion—that of the western tier of counties, that of the eastern part of
the State, and the Mount Katahdin area, in the north-central portion
of the State. In addition to these larger districts there should also
be mentioned three small areas in Lincoln, Kennebee, and Somerset
counties, which are intermediate in position between the three main
regions.

The granitic areas of the Western group are not widely separated
and the largest of these areas as outlined on the map is not all-
granite, although; as will be explained in a later paragraph, the
intrusive granite forms the larger part of the rock exposed within
these limits. The northernmost of these granite masses is exposed in
the elevated country which forms the divide between the Chaudiere
drainage on the Canadian side of the international boundary and
the headwaters of Androscoggin and Dead rivers in the northern part
of Franklin County. South of this is a much larger area of granite,
extending from the western part of Somerset County across Franklin
into Oxford County and including prominent peaks, like Mount Big-
elow and Saddleback Mountain, as well as'the rugged country south
of the Rangeley Lakes.

South of this is a .large, irregular-shaped area of metamorphic
rocks—gneisses and schists—more or less thoroughly impregnated

7



8 THE GRANITES OF MAINE.

with granite, which extends southward and eastward through seven
counties, reaching the coast at Casco Bay on the west and Penobscot
Bay on the east. Southwest of this area is a mass of granite, which
constitutes the eastern extension of the White Mountain massif of
New Hampshire and reaches the coast at Casco Bay, Cape Porpoise,
and York Cliffs. '

The Mount Katahdin granite lies wholly within the forested region
of northern Maine, and therefore its exact boundaries are unknown.
At the northeastern end of the area is the highest elevation in the
State, Katahdin, 5,268 feet above the sea, a typical granite mountain.
To the southwest, possibly connected with this area, is the granite
near Lake Onawa, where the rock is well e\posed in a deep cut of the
Canadian Pacific Railroad.

In the eastern counties three extensive granitic areas may be dis-
tinguished. Of these the northernmost extends southwestward from
New Brunswick across the northern portions of Washington and
Hancock counties into Penobscot, and almost wholly is forested
country. Southeast of this is the horseshoe-shaped granitic area of
Hancock County, which crosses into Washington County near Cherry-
field. On the west the outlying Mount Waldo mass may represent an
extension of the same granite, although connecting exposures along the
Penobscot River below Bucksport have not yet been observed. In the -
Hancock County area the granite can be traced from the shore of
Eggemoggin Reach northward along a line of prominent hills, which
are best seen from the Maine Central Railroad near Green Lake.
North of Aurora these granite hills have less relief, but east of that
place the belt extends southward with increasing ruggedness of topog-
raphy, Tunk Mountain, near the Washington County Railroad, being
characteristic of this southern portion. .

The other occurrence of granite in eastern Maine is the belt extend-
ing from New Brunswick across the St. Croix, then southwestward
to the coast at Addison, and thence along the coast to Penobscot Bay.
Within this belt are included several large islands—Swans, Deer,
and Vinalhaven—and the mountains of Mount Desert owe their topo-
graphlc prominence to the massive character of the granite compos-
ing them.

Of the smaller areas of granite not included within the three groups
described above, that in Llncoln County comprises the town of Waldo-
boro and 1slands at the head of Muscongus Bay. The Hallowell-
Augusta area in Kennebec, the North Jay and Phillips area in
Franklin, and the Hartland and Norridgewock areas in Somerset
County represent the larger of many small intrusive masses of granite
in central Maine. With these should be mentioned the granite oc-
currence in Aroostook County, about 12 miles west of Houlton.

* In the preparation of the map (Pl I), showing the distribution of
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the granite, as described above, the data used have been largely the
results of areal mapping, for folio publication, by E. S. Bastin,
C. W. Brown, and the writer, and of general reconnaissance by the
writer, assisted by Mr. Bastin. In the more northern areas the work
by H. E. Gregory and the earlier mapping by C. T. Jackson and
C. H. Hitchcock have been utilized to supplement this recent work.
Mr. Brown also contributed the results of recent observations in the
- vicinity of Mount Katahdin. '

GEOLOGIC RELATIONS.

Wherever the granites of Maine have been studied in any degree of
detail, their relations are plainly. those of intrusion into part, at
least, of the adjacent formations. Evidence that the granite is the
younger rock is found in the tendency shown by some of the granite
areas (see PL T) toward elongation in a northeast- southwest direc-
tion, pfxmllel to the general trend of the main structural features of
the region, but more concluswe evidence is found in the fact that the

granite actually cuts across the bedding of the sedimentary rocks

and has in some localities produced in them a very considerable
amount of alteration. Bordering the granite in Franklin County,
for example, and in some other parts of the State, are andalusite
schists which plainly represent sedimentary strata metamorphosed
by the granite. In many regions, as will be described later, the
granite masses are bordered by gneisses which are formed by a
lit-par-lit injection of sedimentary schists by granitic material.
Thus the general relations throughout the State point to the granites
being 1elat1vely the younger rocks.

The feature whieh is perhaps the most significant in the geologic
relations of the granites to the other rocks of the State is thc great
contrast between the sharpness of certain granite borders and the
indefinite character of others. - In the vicinity of Bluehill and Brooks-
ville, for example, in Hancock County, the contact is absolutely
sharp, pure granite being succeeded within a foot by schists unmixed
with granite. ‘Along such sharp borders, too, the granite usually
preserves its normal texture up to the very contact, and the sur-
rounding rocks show almost no effects of contact metamorphism. In
striking contrast to this are the broad contact zones which charac-
terize most of the granite masses lying farther westward. In the
Rockland region, for example, the Sprucehead—Clark Island granite
area is bordered on the northwest by a zone, 3 to 4 miles in width,
in which sedimentary slates and schists are intimately associated

with injection gneisses, basic granites, fine-grained granite, pegma-

tite, diorite, gabbro, and diabase. These igneous rocks were plainly
derived from the granitic magma and are most abundant in those
portions of the contact zone which lie nearest to the areas of pure
granite. A granite area near South Penobscot, in Hancock County,
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is almost completely surrounded by a border zone, from one-fourth
mile to 13 miles in width, in which the rocks are largely diorite and
gabbro with small amounts of igneous gneiss and fine-grained granite.

Some hint as to the cause of this contrast in the character of
granite borders in different regions is obtained from a study of the
rocks in the southwestern part of the State, especially in Sagadahoc,
Cumberland, and Oxford counties and the southern part of Kennebec
County. Here, as indicated on the map (P. I), there are considerable
areas from which large continuous masses of normal granite are
absent, but in which the prevailing sedimentary schists have been
intruded in the most intimate manner by dikelike or irregular masses
of pegmatite and fine-grained granite, and in many places have been
given a gneissic texture by the lit-par-lit injection of granitic mate-
rial. The intruded and injected areas pass gradually into the larger
areas of nearly pure normal-textured granite shown on the map. To
explain such intimate injection and intrusion in areas far removed
from any outcropping masses of pure normal granite it seems neces-
sary to assume that a granite mass underlies these rocks at no great
distance below the present surface and that such injected areas con-
stitute in reality portions of the “ roof ” of great granite batholiths.

It seems almost: certain that the escape of gases and water vapor
and the differentiation of basic rocks from the granitic magma would
proceed much more rapidly from the upper surface of a buried
. magma than from its sides. It is to be expected, therefore, that por-
tions of the “roof” of such granite masses should be particularly
characterized by the abundance of pegmatites, diorite, gabbro, etc.,
and by notable contact metamorphism of the sedimentary rocks
through which these forced their way. The sharpness of other
granite contacts is readily explained by supposing that they represent
the side contacts of the granite batholiths, where the gases and water
vapors escaped from the magma laterally in much less volume and
where the accompanying metamorphic eﬁects were very much less
than at the upper surface.

The geologic history of the great granite intrusions of Maine may
be summarized, therefore, as follows: :

All of the granite masses now exposed solidified below the surface
as it existed at the time they were intruded. The depth at which
they solidified varied in different places. Erosion gradually re-
moved the rocks covering some of the masses and. has in some places
even revealed their deeper portions, so as to show the sharp lateral
contacts. In other places all or a part of the “roof ” of the granite
~masses still remains. The present land surface, therefore, truncates
the various granite batholiths at different horizons. It is highly
probable that a further erosion of 500 to 1,000 feet Would expose
much larger areas of granite than now appear.
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All of the granites of Maine are believed to belong to the same
great period of igneous activity. This conclusion is based on (1)
their general lithologic similarity, the differences between granites
of different areas being no greater than those observed between dif-
ferent parts of a single area; (2) the nearly continuous extension of
certain granite belts for long distances; notably the belt. which ex-
tends with slight interruptions from New Brunswick to Jonesport
and thence to Mount Desert, Deer Isle, Vinalhaven, and Tenants
Harbor; (8) the fact that certain areas of granite are connected by
belts that are intensely intruded with granitic rocks, thus suggest-
ing that the granite areas may be continuous beneath the present
surface; (4) the fact that most of the granites of the other New
England States appear to be of about the same age as those of Maine,
thus suggesting a single period of great igneous intrusion throughout
the whole New England province. :

There can be little doubt at least of the contemporaneity of the
granite of the Perry basin, on the eastern border of Maine, with
that of Vinalhaven, since the granite forms a practically continuous
belt ‘between these two localities, and relations are shown in these
two regions which approximately fix the age of the granite. "In the
Silurian rocks of the Perry region no granite pebbles are found, but
such pebbles, plainly derived from the main granite masses of this
region, occur abundantly in the conglomerate at the base of the
Perry formation, which is of late Devonian age. The granite of the
Perry region is therefore late Silurian or Devonian in age. Evidence
confirmatory, but less complete, is found in the Vinalhaven region,
where the granites intrude surface volcanics of Niagaran age.

SCOPE OF THIS REPORT.

This investigation was undertaken at the request of the Maine State
Survey Commission, which cooperated with the United States Geo-
logical Survey in meeting the expenses of the field work. The plan
of this study of the Maine granites provided for both the scientific
and the economic phases of the subject, and it is believed that the
author has succeeded in making this report an important contribution
along both these lines. » )

Discussion of the granites and associated rocks from a purely petro-
logic standpoint has been omitted, and no chemical tests have been
made except as the chemical composition is believed to affect the dura-
bility of the stone. The observations on the relation of the bands of
knots to flow structure in the granite, on the parallelism of banding
with sheeting and rift, on the relation of sheeting to the surface of
the rock, on the cause of the sheeting, and on the spacing and distri-
bution of joints furnish data of high scientific value, which can be
used by the geologist interested in the physics of intrusion. Several
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of these same observations can be utilized by the quarry superintend-
ents also. TFor example, the value of a quarry site is largely depend-
ent on the joint system, and an understanding of the distribution
of knots or other imperfections in the stone will guide quarry opera-
tions. The discussion of the cause of the discoloration termed “ sap ”
also has a practical value, as well as the suggestion as to the use that
can be made of granite so discolored.

The arrangement of the data presented in this report is believed to
favor its use by all classes of readers. The broader facts of the classi-
fication and description of the Maine granites are separated from the
local details of individual quarries. The endeavor has been to pre-
sent all the essential facts relating to the granites of Maine, so that
the report will be of value fo geological students as well as to archi-
tects, contractors, and quarry owners. It is the plan to follow this
publication with similar bulletins by the same author describing the
granites of other parts of New England, so that together these will
furnish an authoritative report on the granite of this area, which pro-
duces over 60 per cent of the granite output of the country.

IMPORTANCE OF THE INDUSTRY.

The statistics of production given on pages 183-184 of this report
indicate the valuation that should be placed upon the granite industry
of Maine. In a single county the product of the granite quarries an-
nually reaches the value of $1,000,000. For the whole State the
output for 1905 exceeded that for any previous year, its value reach-
ing nearly $2,750,000.

Vermont and Massachusetts are the only other States whose gran-
ite production approaches that of Maine. Both of these, as well
as several other States, lead Maine in the value of monumental
granite produced, so it is on the output of building stone that the
preeminence of Maine depends. The value of Maine granite quarried
in 1905 for building purposes was over $2,000,000, while in the item
of dressed granite of this character the production was valued at
$1,648,687, or nearly one-third of the output of the whole country.
The next most important product of the Maine granite quarries is
paving blocks, the amount being over one-seventh of that of the
"United States, and exceeded only by the output of Wisconsin.

As is shown in this report, the basis of Maine’s granite industry is
largely the position of quarry sites at tide water. This accessibility
of granite of the best grade makes it possible for the Maine product
to be an important factor in the markets for building material in
the cities of the Atlantic seaboard. Some quarries, both on the
coast and inland, furnish building stone and monumental granite
of such quality that their product is in special demand. With these
advantages the granite industry in Maine deserves consideration as
one of the more important assets of the State.



THE GRANITES OF MAINE.

By T. NeLson Dacre.

INTRODUCTION.

The success of an industry that deals directly with any natural
material must involve sooner or later, at some point, a knowledge of
the laws pertaining to that material. Moreover, persons engaged in
such an industry are led by their very occupation to seelk, with an
interest that is in proportion to their intelligence, an explanation of
the phenomena that daily come before them. TIor these reasons it has
' been the writer’s aim to.make the following report both economic and
scientific. Indeed, its scientific part forms to a large éxtent the basis
of its economic part. In the scientific discussion the presentation is
succinct. Details that are of interest to the scientific specialist alone
have been omitted or very briefly summarized, and technical terms
have been, as far as possible, avoided. Such scientific terms as have
been necessarily used are explained in the glossary at the end of the
report, where, also, some of the quarrymen’s terms are given and
translated for the benefit of the general reader.

For the general geological knowledge that underlies this report the
writer is indebted to a.considerable body of scientific literature. The .
works of Archibald Geikie, G. P. Merrill, Julien, A. Rosiwal, Buck-
ley, and Watson have been carefully consulted. Other authorities
for particular facts or theories will be named at the proper places.
The design is to present the subject in the light of present science and
_in simple form. '

The material for the local details and descriptions given in this
report was collected in three months in 1905, during which time the
writer visited 129 quarries and prospects. Although the complexity
of the subject would have justified more extended research at the
quarries, it was for several reasons impracticable to extend the
season’s field work.

Mr. Albert Johannsen, of the United States Geological Survey,
has verified or corrected the writer’s microscopic determinations of

13
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53 thin sections of typical rocks for this report; Mr. E. C. Sullivan,
of the Survey, has made 10 determinations of carbonate in granite,
and Mr. W. T. Schaller, also of the Survey, has determined 2 min-
erals. Mr. Wirt Tassin, assistant curator of the National Museum,
has made an analysis and report on a new mineral from a quartz
vein, and Dr. George P. Merrill, head curator of geology of the same
institution, has determined a feldspar from the Waldoboro quarry.
Mr. G. K. Gilbert, geologist of the United States Geological Survey,
has contributed an important photograph (Pl. VII, 4), bearing upon
origin of sheet structure in granite, with an explanatory note. Prof.
James F. Kemp, of Columbia University, has kindly made some
bibliographical contributions. The statistical table of granite pro-
duction in Maine was prepared by Miss Altha T. Coons, of the
Survey. ‘ ‘

The word “ granites,” in the title, is used primarily in its popular
and commercial sense, and includes also the so-called “black gran-
ites.” The proper scientific names of the rocks thus designated are
given in the sections devoted to classification and to the descriptions
of the quarries and their products.

PART I.—SCIENTIFIC DISCUSSION.
/ " GRANITE PROPER.
GRANITE IN GENERAL.

DEFINITION.

Granite, in a general sense, is essentially an entirely crystalline
igneous rock, consisting mainly ‘of quartz, potash feldspar, and a
feldspar containing both soda and lime, also of a small amount of
either white or black mica or both, and sometimes of hornblende,
more rarely of augite, or both. Where granite has, subsequent to its
crystallization, been subjected to pressure sufficient to produce a par-
allelism in the arrangement of its minerals—that is, a schistosity—it
1s no longer a true granite, but a gneiss or granitoid gneiss.

ORIGIN.

Granite 1s now regarded as the product of the slow cooling and
crystallization of molten glasslike matter at a dull-red heat—matter
which: contained superheated water, and was intruded from below
into an overlying mass of rock of sufficient thickness not only to
prevent its rapid cooling and its general extrusion at the surface, but
also to resist its pressure by its own cohesion and powerfully to com-
press it by its own gravity. - As carbonic acid can be liquefied only
under pressure, its presence in liquid form within some of the micro-
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scopic cavities in the quartz of granite is alone ev1dence that the
rock was formed under pressure. The amount of contraction that
this inclosed liquid has suffered in cooling has afforded a basis for
estimating not only the amount of heat under which the rock began
to form, but also the pressure under which it solidified. That the
temperature at which granite solidified was comparatively low has
been inferred from the fact that it contains minerals which lose their
physical properties at temperatures higher than dull-red heat. The
relations of the mineral constituents of granite to one another show
the order in which they must have crystallized. This order differs
from that in which they would crystallize if molten in a dry state,
but laboratory experiments have shown that the presence of even a
small quantity of water suffices to change that order of crystalliza-
tion. The presence of superheated water in the formation of granite,
inferred from the arrangement of its minerals, and the pressure indi-
cated from a study of the vacuities in the microscopic cavities of its
quartz show that the conditions requisite to its formation included
not only the pressure of a great overlying mass of rock but also
powerful expansive pressure from below. Had this molten matter
been extruded at the surface it would have cooled so rapidly that
but few of its constituent molecules would have had time to arrange
themselves in geometric order. The process of crystallization would
have been arrested by the sudden passage of the material into the
solid state, and the product would have been a volcanic glass some-
what resembling that which forms cliffs in Yellowstone National
Park. In granite, however, the mass has cooled slowly enough to
permit the complete crystallization of the originally molten glass-
like matter, and no unarranged molecules remain. ‘

The overlying rock mass which furnished so large a part of the
pressure required to form granite has at many places been removed
from it by erosive processes that operated through great stretches of
time. Indeed, it is only by the removal of this mass that granite is
anywhere natumlly exposed. Although this mass may have measured
thousands of feet in thickness, its former presence is at some places
attested only by a thin capping on the granite or by fragments which
the lacerating action of the intruding granite has incorporated into
itself. A remnant of this capping occurs at the Waldoboro quarry
and an inclusion of it at the I‘Ieepoﬂ: quarry (See Pls. IX, A4
VII, B.)

The lacerating effect of an intrusive eruption and the subsequent
erosion of some of the overlying strata have been reproduced experi-
mentally.e The conversion of granite itself back into a material
which upon cooling under ordinary conditions has proved to be a

o Howe, Ernest, Twenty-ﬁfst Ann. Rept. U. 8. Geol. Survey, pt. 3, pp. 294-296, P1. XLIII,
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glass, has been effected in the laboratory, and the chief mineral con-
stituents of "granite have been artificially crystallized at high tem-
perature in the presence of water vapor under high pressure, but the
conditions requisite for the production of a granitic rock from its
chemical constituents have not yet been successfully imitated.

Some granite shows locally a certain alignment of its mica plates
and feldspars, due to the flow of the mass while it was in a plastic
state—a structure which was probably controlled by the pressure and
form of the bordering rock. This “flow structure” should not be
confounded with the schistosity which is due to later pressure and
which also involves mineral changes and is usually regional rather
than local in extent.

The great differences in the grade of texture in granites—the min-
eral particles ranging from an average diameter of one-fiftieth inch
(0.50 mm.) and even 0.0069 inch (0.175 mm.)- to over half an inch—
is attributed to differences in the rate of cooling. The portions at
the margin of the mass, which cooled rather quickly, crystallized in
very small crystals, while the central portions, which cooled more
gradually, became coarsely crystalline.

MINERALOGICAL COMPOSITION.

Feldspar is the most conspicuous and generally the most abundant
mineral in granite. By.its color or colors it usually determines to a -
large extent the general color of the rock; and by the light which it
reflects it causes also its brilliancy. It is easily distinguished from
the other constituents by its smooth cleavage surfaces and milky, .
- bluish white, or opalescent, or reddish, brownish, or greenish color.
Granite usually contains two kinds of feldspar, the most abundant of
which is generally potash feldspar, a silicate of alumina and potash.
This occurs in one of two crystal forms, orthoclase or microcline, or
in both, which, however, can be distinguished only by means of the
microscope. The other feldspar (plagioclase), containing both soda
and lime, although it may be of the same color as the potash feldspar,
can often be distinguished from it by the very fine parallel lines on
its surface. Usually it differs greatly in color from the first. The
potash feldspar may be reddish or brownish; the plagioclase may be °
white or greenish. Under the microscope the soda-lime feldspar can
be readily distinguished from the potash feldspar by its behavior in
polarized light, which brings out its crystalline structure and indi-
cates its particular variety and approximate chemical composition.
A granitic rock that contains the two feldspars in equal proportlons
is distinguished by a special technical name.

-Quartz (silica), the next most abundant constltuent is readily
known by its glassy luster, uneven fracture, and brittleness. It may.
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be colorless, bluish, opalescent or amethystine, or smoky. The quartz
in the rock determines in some measure its shade. The vitreousness
of the quartz greatly affects the granite. '
The next most abundant constituent of granite is mica, which is
present in two forms—the white (muscovite, or potash mica),essen-
tially a silicate of alumina with potash, soda, and ferrous oxide, and
the black (biotite, or magnesm mica), essentnlly a silicate of alumina
with potash, magnesia, and both ferric and ferrous oxide. Granite
may contain one or both of these.” The dimensions and number of the
. scales of black mica largely determine the shade of many granites.
Hornblende, a constituent of many granites, although greenish
(rarely bluish), may appear as dark as the black mica, but unlike
that mineral, it does not split into scales. Augite and hornblende
resemble each other so closely when in minute particles that they can
be distinguished only by means of the microscope. Both may occur.
In addition to these more important minerals, others are usually -
present in minute or microscopic quantities. Some of these, kaolin,
sericite (a potash mica or muscovite), chlorite, epidote, zoisite, and
calcite, as well as paragonite (soda mica), which may possibly be
present, are the result of chemical changes in the feldspars or the bio-
tite or hornblende and are therefore called “ secondary.” Others—like
zircon, apatite, titanite, rutile, tourmaline, fluorite, garnet, magnetite,
molybdenite, ilmenite, pyrite, allanite—are regarded as original “acces-
sory constituents.” Calcite also occurs in microscopic quantity as an
original mineral of some granites.e Of these minor accessories,
pyrite (iron disulphide) and calcite (lime carbonate) alone have
economic significance, for these may discolor or weaken the stone
when dissolved or oxidized on an exposed surface. Ten Maine gran-
_ites were tested for calcite by Mr. Eugene C. Sullivan at the labora-
tory of the United States Geological Survey in May, 1906. Under
treatment with warm dilute acetic acid they yielded percentages of
CaO (lime), from a trace up to 0.24. They also showed from 0.014 to
0.218 per cent of CO, (carbonicacid). Seven of them showed some Mg
(magnesia), two of them showed CO, in excess of amount required
to form CaCO, (lime carbonate). The calculated result shows the
presence of from 0.14 to 0.43 per cent of CaCO, (lime carbonate),
and two of them show from 0.06 to 0.08 per cent of MgCO, (mag-
nesia carbonate). Mr. Sullivan writes that “ the lime extracted by
. acetic acid is in nearly every case in excess of that required to form
calcium carbonate with the carbon dioxide found. This would indi-
cate that lime and magnesia are present in some easily soluble form,

o See Zirkel, Petrographie, vol. 2, p. 13, and Weinschenk, Abhandl. Math.-phys. Clgtsse
k. Bayer. Akad., vol. 18, p. 730, PI. V. -

3495—Bull. 813—07—2
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besides the carbonate. It is probably safe to assume that the acetic
acid has not attacked the biotite.”

During the preparation of this report the accessory minerals gar-
net, zircon, titanite, magnetite, pyrite, apatite, and molybdenite have
been found in Maine granites. Allanite also is reported.

A white silicate which occurs in the Waldoboro granite in isolated
more or less incomplete crystals, some of them as much as half an
inch in diameter, and which becomes slightly vellowish on weather-
ing, has been determined by Dr. George P. Merrill, of the United
States National Museum, as a feldspar between oligoclase and albite.
The feldspar of that granite is, however, oligoclase.

The arrangement of the important minerals in the stone will be
descrlbed under the heading “ Texture.’

- The percentages of the mlneml constituents differ within wide
limits in granites from different localities. The percentage of mus-
covite and of the ferromagnesian minerals (biotite, hornblende,

“augite) is always small, while that of the feldspar and quartz is large.
There is considerable variation in the relative amounts of feldspar
and quartz and still more in the amounts of each of the feldspars.

The reddish color of the feldspar—a color that plays an important
part in the appearance of the stone—is due to an amount of ferrous
oxide which rarely exceeds 1 per cent of the mineral and which under
the highest powers of the microscope shows no definite form.

CHEMICAL COMPOSITION.

The chemical composition of granite is of less scientific and eco-
nomic significance than its mineral composition, for, although chem-
1cal analysis shows the percentages of the constituent elements, the

process by which these are determinéd necessarlly mingles the ele-
ments of several minerals whose proportions vary and whose con-
tribution to the physical properties of the rock differ greatly. When,
however, a combination of elements occurs only in one or two of the
minerals the chemical analysis serves to corroborate the evidence
obtained by microscopic analysis.

Many analyses of granite have been pubhshed but it will suffice
here to give the extremes of the percentages shown by some of the
more important of these and to refer the reader to works containing
complete analyses.© TFour analyses of granites from Scotland, Ire-
land, Ttaly, and Sweden show the following ranges:?

e See Washington, H. 8., Prof. Papers U. 8. Geol. Survey Nos. 14, 1903, and 28, 1904 ;
also Clarke, F. W., Bull. U. 8. Geol. Survey No. 228, 1904. A _
b Geikie, Archibald, Text-book of Geology, 4th ed., vol. 1, London, 1903, p. 207.
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Analyses of Buropean grawites.

Si0, (siliea) o 70. 60-74. 82
ALO, (alumina) o e_ RT3 86-16. 40
Tre,0, (ferric oxide) o __.______ e 0.10- 1.63
FeO (ferrous oxide) - oo 0.36- 1,64
MnO (manganese 0\1(10)____________; ___________________________ 0.00- 0.48
MgO (magnesia) . e 0.23- 1.00
CaO (HMe) _ o 0. 89— 2.47
Nn,O (soda) oo - - R 3.51- 6.12
K.O (potash) e 3.55- 5.10

Ten analyses, made at the laboratory of the United States Geo-
logical Survey, of granites from Arizona, California (2), Colorado
(4), Maryland, Michigan, and Montana, show the following ranges: ¢

Analyses of American granites.

Si0, (siliea ) e 66. 68-717. 68

ALO, (alumina) e 11. 63-16. 38
TFe.0, (ferric oxXide) - e 0.00- 1.66
FeO (ferrous oxide) o e 0.09- 3.32
MgO (magnesin) . ____ e 0.04~ 2.19
Ca0 (lime) oo 0.12- 4.89
Na,O (80da) _ e 2,36~ 5.16
K.0 (potash) 1. 87— 6.50
TiQ, *(titanium dioxide) _____._____ e 0.07- 0.45
P,0; (phosphoric acid) - e oe—________ Trace- 0.10

The average of 21 analyses of even-grained Georgia gmmteg made
by Watson ? yleld the following per centages

Analyses of Georgia gramtes.

Si0, (silica) e ¢ 69. 97
ALO,; (alumina) - _____ o _____ N e e 16. 63
Fe,0, (ferric oxide) - _ 1.28
Ca0 (lime) e 2.13
MgO (magnesia) 0.55
Na;O (SOAa ) oo e 4. 73
K, 0 (potash)____.____ U O U 4. 71

It should be noted that in all these analyses most of the lime is to
be attributed to the lime-soda feldspar and neaxly all the rest of it to
apatlte (lime phosphate).

It is of interest to note in this connection that ccrtam Scotch and
Irish granites contain from 1.6 to 2.8 volumes of gas per volume
of rock. This gas is inclosed in microscopic cavities within the
minerals, and in the Scotch granite consists of carbon, oxygen,

2 See Bull, U. 8. Geol. Survey No. 228, p. 54, analysis D; p. 197, analysis D; p. 231,
analysis A; p. 232, analysis A; p. 185, analysis B; p. 161, analyses A, C, I'; p. 78,
analysis A; p. 145, analysis C.

b Watson, Thomas L., Bull. Georgia Geol. Survey No. 9—A 1902, p. 241

¢ Extremes 68.38-72.56.
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hydrogen, and nitroofen'in the following combinations and propor-
tions: CO,, 23.60; CO 6.45; CH,, 3.02; N,, 5.13; Ho, 61.68.2 These
gases are pr obablv present in all granites.

TEXTURE; .

Definition.—By the texture of a rock is to be understood those char-
acteristics which are apparent on its surface, or, more exactly, the
forms and mutual relations of its minerals as seen Wlthout and with
a microscope.

Character and grade—The most important fe‘tture of granite 1s
the character of its grain. Some granites are even crramed others
contain more or less thinly disseminated and compléte crystals of
feldspar in .a mass of finer, even-grained material—that is, they .
show what is called porphyritic texture. The next most important
feature—perhaps more ‘important—is the relative coarseness or fine-
ness of grain in an even-grained granite. Three grades of texture
of this sort may be distinguished: (1) Coarse, in which the feldspars
generally measure over 1 cm., or two-fifths inch; (2) medium, in
which they measure under 1 ecm. (two-fifths 1nch) and over 0.5 cm.
(one-fifth inch) ; (3) fine, in which they measure under 0.5 cm. (one-

. fifth inch). In some coarse-grained granites the feldspars measure

one or several inches, and in some fine-grained ones all the particles
range from 0.25 mm. to 1 mm. (one twenty-fifth inch) in diameter,
and some average as low as 0.50 mm., or one-fiftieth inch. Extremely
fine ones average 0.175 mm., or about seven one-thousandths inch.
Forms of minerals.—Even without the aid of the microscope it will
be noticed that, except in granites of porphyritic texture, the minerals
rarely attain their complete crystalline form. They have interfered
with one another’s growth. It will also be noticed that some of the
crystals of feldspar in some granites are surrounded by a border of a
different feldspar. Thus a red feldspar may be bordered by a white
or greenish one, or vice versa. Either of these may be the potash
feldspar and the other a soda-lime feldspar. It will also be noticed
that many of the feldspars are not simple incomplete or complete
crystals, but “ twins,” having the cleavage planes in one half at a
different angle from those in the other half, so that when held in the
sunlight only one half will reflect the light in one position. .
‘Arrangement of minerals—A polished surface of any medium or
coarse-grained granite shows that the quartz fills up the spaces be-
tween the feldspars—that is, was formed after them—also that
both feldspars and quartz inclose particles of mica, ete., which must
therefore have crystallized before them. Under the microscope the
arrangement of the minerals is found to be such that they must

6 Tilden, W. H., Proc. Roy. Soc. Lonﬂon, vol. 60, No. 366, Feb. 20, 1897, pp. 454, 455.
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usually have crystallized in the following order: Magrmnetite, pyrite,
apatite, zircon, titanite, hornblende, biotite, muscovite, the feld-
spars, and, last of all, the quartz. It should be noted, however, that
many of the feldspar crystals contain intergrown quartz, so that
some of the quartz must therefore have crystallized at the same time
as the feldspar. The structure of the potash feldspar in some
granites is very intricate, as it contains microscopic intergrowths of
_a lime-soda feldspar, both having evidently crystallized at the same
. time or in close alternation. Also, as stated above, the potash feld-
spar may be rimmed with soda-lime feldspar, or vice versa.

PHYSICAL PROPERTIES.

Granite derives its physical properties from its mineralogical con-
stitution, particularly from its large content of feldspar and quartz,
and from its texture. " Among these. physical properties the most
important are weight, cohesiveness, elasticity, flexibility, hardness,
expansibility, porosity, and vitreousness. Each of these qualities will
be taken up in the order in which they are here stated.

Weight—In order to establish a fixed standard the weight of a
rock is compared to that of an equal volume of distilled water. The
weight thus determined is called its specific gravity. The specific
gravity of granite ranges from 2.593 to 2.731. The average of these
extremes is 2.662, which is equivalent to 2 long tons, or 4,480 pounds,
to the cubic yard, or about 165 pounds to the cubic foot. Geikie®
calls attention to the change in the weight of granite when immersed
in sea water, as given by Stevenson.? A red granite having a spe-
cific gravity of 2.71, or 18.2 cubic feet to the ton in air, will in sea
water of a specific gravity of 1.028 measure 21.30 cubic feet to the ton.

Cohesivenecss—The amount of cohesiveness of a rock is ascertained
by determining its crushing strength—that is, the weight in pounds
required to crush it or to destroy its cohesion. The ultimate com-
pressive strength of granite ranges from about 15,000 to 43,973
pounds per square inch,® but the usual range is from 18,000 to 34,000
pounds. Herrmann ¢ gives the crushing strength of European gran-
ites as ranging from 1,100 to over 3,000 kilograms per square centi-
meter.

Elasticity—Tests made at the United States Arsenal at Water-
town, Mass., to determine the compressive elasticity of specimens of
. granite from Arkansas, Connecticut, Maine, Minnesota, and New

o Text-book of Geology, 4th ed., p. 568.

b Stevenson, T., Harbours, p. 107.

¢ These extremes are from- Wisconsin granites. See Buckley, Irnest B., on the building
and ornamental stones of Wisconsin : Bull. Wisconsin Geol. and Nat. Hist. Survey, No. 4,
pp. 361, 390. .

d Herrmann, O., Steinbruchindustrie und Steinbruchgeologie, p. 43.
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Hampshire, show that specimens of granite, in a gaged length of
20 inches and a diameter of 5.5 inches at the middle, when placed»
under a load of 5,000 pounds to the square inch, suffered compressmn
ranging from 0.0108 to 0.0245 inch, resulting in a lateral expansion
ranging from 0.005 to 0.007 inch, and giving ratios of lateral expan-
sion to longitudinal compression ranging from 1:8 to 1:47.¢

Flexibility—Although granite contains a large amount of brittle
material (estimated at from 30 to 60 per cent) and the interlocking of .
its various particles give to it great cohesion and rigidity, yet in sheets
of sufficient thinness and areal extent it is flexible. Sheets half an inch
thick and 4 feet long may be bent, as noted in the description of the
Lawton quarry, at Norridgewock, page 151. Whether flexibility in
this case was conditioned upon a slight loosening of the grains by
chemical and physical change is uncertain.

Hardness—As will ‘be seen by reference to the tests for hardness
described on page 64, granites differ greatly in hardness. This dif-,
ference is due not merely to differences in the percentage of quartz,

- but also to variations in the character of the feldspars.

Expansibility—The expansibility of granite has been variously
tested. Bartlett ® found that a piece of granite coping 5 feet long,
under the effect of a winter, temperature of 0° F. and a summer tem-
perature of 96° F., expanded 0.027792 inch, or 0.000004825 inch
per inch for each degree. The Ordnance Department at the Water-
town Arsenalc¢ tested the granites referred to under the heading.
“ Ehst1c1ty,” and found that slabs of gaged lencrths of 20 inches in
passing from a cold-water bath at 32° F. thlough a hot-water bath
at 212° F., and back again to cold water at 32° F., expanded from
0.0017 to 0.0059 inch, averaging 0.0040 inch.

_ Porosity—Granite contains and absorbs water, which is held in
microscopic spaces both within and between its constituent minerals.
Ansted ¢ states that granite generally contains about 0.8 per cent of
water and is capable of absorbing about 0.2 per cent more. In other
words, a cubic yard of granite weighing 2 tons contains in its ordi-
nary state about 3} gallons of water and can absorb nearly a gallon
‘more on being placed in pure water for a short period. Buckley ¢
found that the pore space or porosity in fourteen Wisconsin granites
ranges from 0.17 to 0.392 per cent, and that the ratio of absorption
(percentage of weight of absorbed water to the average dry weight
of the sample) of the same granites ranges from 0.17 to 0.50. Mer-

o Report of the tests of metals, etc., made with the United States testmg machine .at
Watertown Arsenal, Mass. (1895), 1896, pp. 339-348.

» Bartlett, Wm. C., Experiments on the expansion.and contraction of bmldmg stones by
variation of temperature: Am. Jour. Sci,, 1st ser., vol. 22, 1832, pp. 136-140.

¢ Op. cit., p. 322, .

4 Anpsted, D. T., quoted by Edward Hull in A treatise on building and ornamental stones
of Great Britain and foreign countries, 1872, p. 30.

¢ Op. cit., p. 400.
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rill @ has shown that certain Maryland granites absorb from 0.196.to
0.258 per cent of water after drying 24 hours at 212° F. and then
being immersed for 24 hours.

Vitreousness—The vitreousness of granite is due to that of 1t3 con-
tained quartz. Under extreme changes of temperature, as in a city
fire, where water is thrown on the stone, granite exfoliates badly. This
exfoliation or shelling is attributable to the unequal expansion or
contraction of its outer and its inner portions under sudden changes
of temperature. It is also probably connected with the vitreousness
of the quartz and possibly also in a measure with the liquids contained
in microscopic cavities of the quartz. The unequal expansive ratios
of the different constituent minerals would result in general disinte-
gration, not in exfoliation.

Bud\]ey b subjected 2-inch cubes of five Wisconsin granites to high
temperature tests and found that they were all destroyed at 1,500° T.
One of them cracked at 1,000°; two others began to disintegrate at
1,200°. The most notable change was that “when struck with a
hammer or scratched with a knife they emitted the sound peculiar to
a burnt brick.” Cutting ¢ applied a fire test to granites from eighteen
quarries in Maine, Maryland, Massachusetts, Minnesota, New Iamp-
shire, Vermont, and Virginia, with the result that after saturation
they all stood a temperature of 500° F. without damage, but showed
the first appearance of injury at 700°-800° and were rendered worth-
less at 900°-1,000°. Twenty-three sandstones subjected to the same
tests showed the first appearance of injury at 800°-900° and became
worthless at 950°-1,200°. His general results agree with those of

experience as to the relative fire endurance of granite and sandstone.¢

The behavior of granite under very high temperature is not attrib-
utable to any one physical property. The physical properties of
granite are further discussed in Part IT, under the heading “ Tests
of granite” (pp. 63-66). - .

CLASSIFICATION,

The varieties of granite are so numerous that for either scientific
or economic purposes they need to be classified.

Scientific classification—TFor scientific purposes granites may be
classified according to their less essential mineral constituents—
mica, hornblende, and augite. Thus a granite containing white mic:
is termed a muscovite granite; one containing black mica, a biotite
granite; one containing both, a muscovite-biotite granite. A granite

e Merrill, G. P., Maryland Geol. Survey, vol. 2, pp. 94, 95.

b Op. cit., p. 411. ) .

¢ Cutting, Hiram A., Sixth Rept. Agric. Vermont, 1880, pp. 47-54; also, Durability
of building stone: Am. Jour. Sci., 3d ser., vol. 21, 1881, p. 410,

¢ Merrill, G. P., Stones for building and decoration, p. 435,

N
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containing black mica and hornblende is called a biotite-hornblende

granite. ‘Granites may also be classified according to both their
mineral and their chemical compOSItlon These two form the basis
of the latest classification of igneous rocks, which is too complex to
be outlined here.®

Economic classification.—For ‘economic purposes granites may be
classified first as to femture—as even grained, or porphyritic, or as
coarse, medium, or fine, according to the scale given on page 20.
Those of extra coarse or extra fine texture can be distinguished-by
the prefix wery. This scale gives five grades of texture. Granites
should also be classified as to general color and shade—as pinkish,
reddish, lavender, or gray or warm gray (that is, a gray showing the
presence of a slight reddish, reddish-purplish, or yellowish tinge),
and as dark, medium, or light. They may be further classified and
designated by the colors of their most conspicuous minerals, the
feldspars, quartz, and mica. A stone may thus be called a coarse,
even-grained, warm-gray granite, with lavender and white feldspars,
smoky quartz, and black mica; or another may be called a fine, even-

. grained, very-light gray granite, with white feldspar, clear quartz,

and both white and black mica. This scheme of classification will
suffice for general economic purposes. The outline of a complete
economic description of granite can be constructed from the tests
enumerated in Part II, on pages 63-66.

MAINE GRANITES.
CLA SSIFICATION

The granites exposed at the Maine quarries fall naturally into six
groups:

L. Biotite gramite, consisting of the tWO feldspars, quartz, and
black mica.

2. Muscovite-biotite or bwmte muscovite granite, with both black
and white mica, the name of the predominating mica being in each
case the first.

3. Hornblende-biotite or biotite- komblende granite, with horn-
blende and black mica, named according to the predominance of one
or the other of these minerals.

4. Quartz monzonite, in which the amount of lime-soda feldspar is
so large as to about equal that of the potash feldspar. The monzon-
ites quarried in Maine contain biotite or biotite and hornblende.

5. Hornblende - granite, consisting of the feldspars, quartz, and

hornblende.

o See Cross, Iddings, Pirrson, Washington, Quantitative Classification of Igneous Rocks
based on Chemical and Mineral Characters, with a Systematic Nomenclature, Chicago,
1903 ; also Jour. Geology, vol. 10, 1902, pp. 555 et seq. '

i e



STRUCTURE OF MAINE GRANITES. 25

6. Quartz diorite, used for building purposes and not classed com-
mercially as “black granite.” This contains only lime-soda feld-
spar, with quartz, hornblende, and biotite.

The first three groups include nearly all the granite quanled in the
State. Quartz monzonite is quarried at Sprucehead, Knox County,
and at Norridgewock, Somerset County; hornblende granite is quar-
ried in a small way on Mount Desert Island, and quartz diorite is
quarried at Bryant Pond, Oxford County, and has been quarried at
Hartland, Somerset County, and for local use at Alfred, York County.

The general appearance and petrogr aphic peculial ities of the stone’
at ea.ch quarry will be briefly stated in Part IT, in the descriptions of
the quarries and their products, and a classlﬁcatlon of Maine granites

based upon economic principles will be found on pages 72-75.

Maine granites as exposed at the quarries show a wide range of
texture. Some are porphyritic, others even grained, ranging from
very fine, in which the size of the particles averages about one-
fiftieth inch (one-half millimeter) to very coarse, in which the feld-
spars measure an inch or more in diameter. They exhibit also con-
siderable variety of color—pinkish, reddish, gray of various shades,
and light lavender. The differences in the color of the two feld-
spars and the variations in the amount of biotite and in the size of
its scales produce more or less marked contrasts of color and of shade.
The quartz also, if smoky, darkens the general color, and if clear,
lightens it. :

GENERAL STRUCTURE.

The term “ structure ” embraces all the divisional planes that trav-
erse the rock. These occur at intervals ranging from a microscopic
distance to.one measured by scores of feet, and either cross or, very
rarely, give a courseto the texture resulting from crystallization.

FLOW STRUCTURE.

<

At some of the quarries (as Dodlin Hill, near Norridgewock, and

" Clinton Sherwood quarry; on Crotch Island) two varieties of granite
lie in contact, the dividing line between .them being vertical (see p.
109 and figs. 18 and 32 for details).  One of the granites at Dodlin Hill
also shows a light and dark vertical banding. The direction of the
flow of the granite at these quarries must therefore have been vertical.
At the Mount Waldo quarry, near Frankfort (see p. 154), vertical
flow structure also occurs. At Tayntor & Company’s quarry, near
Hallowell (see p. 120), a faint vertical banding is visible in one of
the walls, and a thin section of the rock shows a parallelism of the
biotite. The same parallelism is seen also at an old quarry near
Brunswick (see p. 76). The arrangement of the mica in the granite
at both places was doubtless governed by the direction of the flow of
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the material prior to its crystallization. At one of the North Jay
quarries (see p. 82) a similar parallelism in the mica occurs, but its
course is in horizontal waves 20 feet wide and 3 feet high; while at
another of these quarries similar waves pitch 10°-40°. At the
Pownal Granite Company’s quarry, in Pownal (see p. 79), the rock
shows a parallelism of the minerals, the planes of structure dipping
10°, and a thin section of the granite does not show any bending of
the mica plates or straining of the quartz particles..

In some of the Massachusetts and New Hampshire quarries the
writer found flow structure parallel to the surface of the granite at
its contact with the overlying rock and also surrounding and parallel
to the surface of large blocks of other rock included with the g1 anite.
(See “ Inclusions,” p. 52.)

The very local character of these structural features iridicates that-
they are not due to pressure which affected the entire region, but that
they originated while the granitic masses were still plastic, for they
conform to the general d1rect10n of the flow or to some local modifi-
cation of it. A granite that exhibits flow structure is by some
writers called a flow gneiss. The courses of the lines of this flow
" structure in the Maine quarries, when the bands are vertical, are N.
35° W., N. 20° W., and N. 45° E.

RIFT AND GRAIN.

The rift in granite is a feature of considerable scientific interest
and of much economic importance. It is an obscure microscopic
foliation—either vertical, or very nearly so, or horizontal—along
which the granite splits more easily than in any other direction.
The grain is a foliation in a direction at right angles to this, along
which the rock splits with-a facility second only to that of the frac-
ture along the rift. After a little experience an observer can detect
‘the rift with the unaided eye, where it is marked. The only avail-
able data on this subject are furnished by Tarr and Whittle.c

Tarr presents four figures reproduced from drawings made from
enlarged views of thin sections showing the rift in Cape Ann
hornblende-biotite granite. These figures and his descriptions indi-
cate that rift consists of microscopic faults, most of which meander
across feldspar and quartz alike, although some go around the quartz
particles rather than through them. In the feldspars rift usually
follows the cleavage. These minute faults are lined with microscopic
fragments of the mineral they traverse and some of them send off
short, minute diagonal fractures on either side. In examining such

1

aTarr, R. 8., The phenomena of rifting in granite: Am. Jour. Sci., 3d ser., vol. 41, 1891,
pp. 267-272, figs. 1-4; also Economic Geology of the United States, 1895, p. 124.
Whittle, Charles L., Rifting and grain in granite: Eng. and Min. Jour., vol. 70, 1900,
p. 161, figs. 1, 2.
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a structure it is important to make sure that the grinding of the
section has not in any way modified the original fractures. Tarr
adds that at Cape Ann the rift does not traverse the “knots” or’
the basic dikes that cross the granite.

Whittle gives two sketches made from polished surfaces of a well-
‘known granite quarried by the Maine and New Hampshire Granite
Company at Redstone, N. H. One of thesé sketches, made from a
surface running at right angles to the rift, shows quartz and feldspar
grains traversed by a generally parallel set of lines corresponding to
the rift planes. The lines are more numerous in the feldspar than in-
the quartz grains. . The other sketch, made from another specimen,
* shows besides the rift lines another less pronounced set intersecting
these at right angles. This second set corresponds to the grain.
Whittle calls attention to the fact that notwithstanding the marked
rift and grain at this quarry the stone stood a compression test of
22,370 pounds to the square inch, and was, therefore, not appreciably
weakened by the microscopic fractures. A visit made by the writer
in 1906 to the quarry at Redstone, N. H., has corroborated Whittle’s
- observations. The details of the rift and grain structure observed
there will be discussed in a future publication.

Another peculiarity of rift is that the angle of its inclination may
at some places be modified by gravity. Thus in some localities a block
will split at one angle from the top, but at another from the side; or,
again, at one angle where the mass of the block is at the right and at
another where it is at the left of the line of fracture. Experienced
granite workmen-at Concord, N. H., and Quincy, Mass., report that
" at some places a block that would show a horizontal rift when split
from one point of the compass (say the north) acquires an inclined
rift if split from the south or the east or west. The cause of this
is not apparent. There are also indications that a slight alteration
of the feldspars may improve the rift. Finally, as is well known to
granite quarrymen, rift and grain are modified by temperature, the
effect of winter cold in New England (frost?) being to intensify the
rift and grain where they are weak.

A Norwegian geologist, Carl C. Riiber, in a work on the granite.
industry of Norway ¢ describes an augite syenite with inferior rift and
grain, in which the cleavage planes of the individual feldspar crystals
are parallel to the two cleavage planes of the rock. No such relation-
ship between rift and mineral cleavage has yet been made out in the
Maine granites.

Among the many thin sections prepared for this bulletin there is
one from the medinm-grained biotite-muscovite granite of C. E. Hud-
son’s Weskeag quarry, near Pleasant Beach, South Thomaston, which

o Norges granit industri, Norges Geologiske undersogelse, Aarbog for 1893, No. 12, p. 45.
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shows the rlft and this is also quite marked in the hand specimen.
It consists of exceedlngly delicate fractures that meander across the
quartz particles and some of the feldspars in a roughly parallel direc-
tion. These cracks are filled with a highly refracting mineral (calcite
or muscovite?), showing that the fractures are not recent. (See

fig. 1.)

Herrmann ¢ states that in Sa\ony the rift is parallel to the hori-
ontal sheets or joints. That is true for short distances in the

F16. 1.—Outlines of minerals,in thin section (four-
fiftieths inch square) of biotite-muscovite granite
from Weskeag quarry, near Pleasant Beach,
South Thomaston, showing parallel rift cracks
crossing quartz and feldspar particles (marked
gandf). The finely shaded parts are muscovite
and biotite; the banded area is oligoclase. The
black pentagonal area is a crystal of garnet.

Maine quarries, but where the
rift is horizontal and the sheets
curve it crosses the sheets, and
of course where the rift is ver-
tical it crosses them through-
out. Exceptionally, in one of
the quarries at Quincy, Mass.,
a foreman reported to the
writer a deflection of the rift
in apparent relation to the
increasing inclination of the
sheets. Pl III, A, shows the
relations of the rift to the
sheets at the Ryan-Parker

quarry on Crotch Island. The

structural diagrams accom-
panying the quarry descrip-
tions show the relation of the
rift of grain, when vertical, to
the various joints.

‘Rift and grain data were collected at 53 quarries of granite proper.

At 29 of these the rift was vertical and at 24 it was horizontal and
the grain was vertical. The courses of the rift and grain are dis-

tributed as follows:

. Courses of rift.

N.10° W-N. 10° B __
N, 22°-50° W__ .

Number of quarries.

@ Herrmann, O., Steinbruchindustrie und Steinbruchgeologie, Berlin, 1899, p. 109.
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Courses of grain. .
Number of quarries.

N e 2
N. 20°-25° W o e 2
N, 45°-T5° B e 4
N 45°-T2% W e 6
B-W. to N. 80° B e 10

It appears, therefore, that when rift or grain is vertical the east-
west and west-northwest to northwest courses are the most common,
and next the north and east-northeast to northeast courses.

Rift and grain are not always pronounced. Either or both may be
very feeble or may be absent. At some of the Redbeach quarries,
owing to the absence of both, it-is difficult to hammer out even a good
hand specimen. .

At the Armbrust quarry, in Vinalhaven, there is a horizontal rift
confined to a 4-foot mass striking across the hill with a N. 65° W.
course.

The presence of fairly good rift or grain is an important economic

- factor in the granite industry, for it diminishes both the amount of
labor in drilling for blasts and in splitting.

The cause of rift structure and the relative time of its formation
are not yet known. If rift were always vertical it might appear to
be closely related to those joints which are nearly parallel to it; but
that would not explain the rift when horizontal, and horizontal rift
can not be related to the sheets, which it intersects at varipus angles
in many granites. In general it is evident that since it crystallized
granite has been subjected to strains that have caused either two sets
of vertical microscopic fractures extending at right angles to each
other, one more pronounced than the other, or one set of similar hori-
zontal fractures crossed by a vertical set.

That the rift is a factor in the crushing strength of granite is
shown by the results of tests of Mount Waldo granité from Frank-
fort, blocks of which when placed on the bed—that is, with pressure
applied at right angles to the rift—showed an ultimate strength to
the square inch of 31,782 to 32,635 pounds (average, 32,208), but
when placed on the side—that is, with pressure applied parallel to
the rift—showed an ultimate strength of from 29,183 to 30,197
pounds (average, 29,690). In the first test the first crack appeared
in the block at a pressure of from 120,000 to 123,300 pounds (average,
121,650) and in the second test it appeared at one of 107,400 to
112,600 pounds (average, 110,000 pounds) .

e Reilly, J. W., Ordnance Rept., tests of materials, ete. (1900), 1901, p. 1119,
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SHEETS.

The division of granite into “sheets” or “beds” by jointlike
fractures which are variously curved or approach horizontally, be-
ing generally parallel with the granite surface, attracted the atten-
tion of geologists long ago. Although this is the most striking fea-
ture in every granite quarry and ]aro'ely makes the granite industry
possible, thereisa gre‘lt diversity of opinion as toits cause. Whitney ¢
writes:

The curves are arranged strictly with reference to the surface of the masses
of rock, showing clearly that they must have been produced by the contraction
of the material while cooling or solidifying, and also giving very strongly the
impression that, in many places, we see something of the original shape of the
surface as it was when the granitic mass assumed its present position.

Shaler, a few years later, attributed the sheet structure to ex- -
pansion due to solar heat. ’

- C. H. Hitchcock ¢ notices in New Hampshire granite “numerous
joints, the planes of which correspond very nearly with the slope of
the hill,” but does not undertake to explain them.

Vogt ¢ states that the sheets in granites of southeastern Norway
measure from 6 inches to 6 feet in thickness and dip from 8° to 33°
on the sides of the mountains, toward the valleys, but that they are
horizontal on top and approximately parallel to the surface. He
shows that they are of preglacial origin, attributes them to the same
cause that is postulated by Whitney for those in California, and
regards them as parallel to the original surface of the granite masses.

Harris,® referring to the English granite quarries, writes: “ In
every quarry we visited we found that the direction of the ¢ beds’
approximately corresponded with the outline of the hill on which it
was situated.” He offers no explanation of the phenomenon, however.

J. J. Crawford 7 describes the sheet structure at granite quarries in
Madera and Tulare counties, California, as consisting of * concentric
layers conforming in a general way to the contour of the hills,” but
suggests no cause for them. : )

Herrmann, who made a special economic study of the granites of
Saxony, writes: '

e Whitney, J: D., Geology of California, vol. 1, 1865, Geology, p. 372; also pp. 227,
417, and figs. 49-54. .

b Shaler, N. S., Notes on the concentric structure of granitic rocks: Proc. Boston Soc.
Nat. Hist., vol. 12, 1869, pp. 289-293.

¢ Geology of New Hampshire, vol. 2, 1877, pp. 511-512 and plate opposite p. 158,
showing sheet structure at the ' Flume.”

¢ Vogt, J. H. L., Sheets of granite and syenite in their relation to the present surface:
Geol. F'oreningens i Stockholm, Féhandl., 1879, No. 56, vol. 4, No. 14 ; also Nogle, Bemaerk-
ninger om Granit: Christiania videnskabsselsk. IFShandl., 1881, No. 9.

¢ Harris, George F., Granites and our granite industries, London, 1888.

7 Twelfth .Rept. State Mineralogist of California, 1894, pp. 384—387 and 3 plates.

¢ Herrmann, O., Technische Verwerthung der Lausitzer Granite: Zeitsch. fiir prakt.
Geologie, Nov., 1895, Heft 2, p. 435.
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Upon closer inspection it appears that the granite sheets are elongated
lenses overlying one another, of which the upper one, as a rule, has its bulging
p(nt lying in the depression formed by the two underlymg Jenses where they
come together.

Branner ¢ describes the exfoliation of the granitoid gneisses in
Brazil, which he attributes only in part to changes of tempera-
ture. He calls attention to the fact that the linear expansion of a
mass of gneiss 300 feet long at a depth of 15 feet from the surface
under a surface temperature of 103° F. would amount to only 0.072
inch; and he quotes the results of Forbes, Quetelet, and others to
show that the annual change of temperature can penetrate rock only
to a depth of 40 feet in temperate regions and still less in the Tropics.

Merrill v describes Stone Mountam, in Georgia, as a boss of gran-
ite 2 miles long by 14 miles wide and 650 feet high, which owes its
form wholly to exfoliation parallel to preexisting lines of weakness.

"The mass appears to be made up of imbricated sheets of granite
which he regards as the result of torsional strains. The bosslike
form is incidental and consequent. Intermittent expansion and con-
traction from changes of temperature have so affected the sheets
that bound the mass at the sides that they have found relief in
expansion in an upward direction. These ruptured sheets are rarely
more than 10 inches thick, but are 10 or 20 feet in diameter.¢

Herrmann ¢ sums up his conclusions on the subject substantially as
follows: The so-called sheets are thin near the rock surface, gen-
erally only a few centimeters thick, but become gradually ‘thicker
with increasing depth. This downward increase in the thickness of
the sheets is generally more rapid where the texture of the stone is
coarser. The course of the sheets is not, as Vogt claims, parallel to
the original surface of the consolidating rock. It is not governed
by internal strains. The attitude of the sheets corresponds to the
form of the present rock surface. The sheet structure is to be looked
upon as the effect of the beginning and progress of weathering from
the surface inward. These weathering cracks are determined by
the form of the rock surface instead of that being determined by
them.

¢ Branner, John C., Decomposition of rocks in Brazil : Bull. Geol. Soc. America, vol. 7,
1896 ; Ixfoliation, pp. 269-277; Temperature and exfoliation, pp. 285-292;

b Merrill, George P., Rocks, Rock-weathering, and Svils, 1897, p. 245.

¢ For description and representations of Stone Mountain see Purington, Chester W.,
Geological and topographical features of the region about Atlanta, Ga.: Am. Geologist,
vol. 14, 1894, pp. 105-108 and Pl IV; also Watson, Thomas L., Bull. Georgia Geol. Sur-
vey No. 9-A, 1902, p. 113, and Pls. I-VIIL. See also description of another granite
dome—Stone Mountain, in North Carolina—by Watson and Laney, m Bull. North Caro-
lina Geol. Survey No. 2, 1906; Fl. XXV.

4 Herrmann, O., Steinbruchindustrie und Steinbruchgeologie, 1899, pp. 109-111.
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Turner ¢ calls attention to the sheet structure and exfoliation of
Fairview dome in the Yosemite. 4
. Gilbert ? shows that sheet structure occurs in synclinal as well as
in anticlinal attitude—in other words, is parallel to hollows as well
as. hills—which he considers unfavorable to the theory that it is an
original structure. He suggests that sheet structure may possibly
be due to expansive stress consequent upon relief from compressive
stress brought about by the removal of the mass into which the
granite was intruded. Subordinately he notes that in the Sierras,
at least, the dome structure and the parallel joint structure do not
occur in the same place and that the former has resisted o'eneral
erosion more successfully than the latter. , .

Dr. G. I. Becker, in a recent conversation with the writer, stated
that he had found the granites and gneisses at the bottom of the Colo-
rado Canyon both vertically and horizontally jointed. If these are
true granites and are still in contact with the rocks into which they
were intruded and show genuine sheet structure the phenomenon
would conclusively prove that such structure may occur indepen-
dently of solar heat and load.

Mr. S. F. Emmons similarly stated that in the Mosquito (Park)
Range, in Colorado, the pre-Cambrian granite and schist are cut by
horizontal joints to a depth of 50 feet below their contact with the
overlying Cambrian, the joints diminishing in number- downward.
The original load upon the granite here consisted of at least 10,000
feet of Paleozoic and between 5,000 and 6,000 feet of Cretaceous rocks.
As the granite, however, was not intruded into Cambrian sediments
1t must have been exposed .to atmospheric erosion before they were
deposited. These horizontal joints may therefore have been related
to solar temperature.

Mr. G. K. Gilbert has recently studied the granlte domes of
Georgia and attributes their sheet structure to compressive strains.
He finds that the granite in these domes ¢ is not naturally divided into
plates, but that the outer parts of the granite—the parts nearest
the surface—are in a condition of compressive strain, which results
in slow exfoliation and which enables quarrymen, by means of care-
fully regulated blasts, to develop joints that run approximately
parallel to the surface, so that the granite is detached in sheets. As
these sheets are divided into blocks in the process of quarrying the |
blocks expand horizontally as they are released from the general
mass. In these granitic domes parting planes also develop naturally

@ Turner, H. W., The Pleistocene geology of the south-central Sierra Nevada, with
especial reference to.the origin of the Yosemite Valley: Proc. California Acad. Scl., 3d
ser., Geology, vol. 1, No. 9, 1900 ; Formation of domes, pp. 312-315, and Pl. XXXVII.

»Domes and dome structure of the high Sierras: Bull. Geol. So¢c. Am., vol. 15, pp.
29-36, and pl. 3, 1904. . )

¢ Letters to writer dated May 4 and June 11, 1906.



U. S. GEOLOGICAL SURVEY BULLETIN NO. 313  PL. Il

A. EAST-WEST JOINT STRUCTURE IN GRANITE ON HERON NECK AT SOUTH END OF GREEN ISLAND.

Looking south-southeast from Hurricane Island. From a photograph.

= g 2 - L. 1 = = SR ¥ 2 =

B. SOUTHERN HALF OF CROTCH ISLAND; GOSS QUARRY AT LEFT, RYAN-PARKER QUARRY AT RIGHT.

Showing concentric sheet structure crossed by vertical east-west joints. Looking west from Rock Island. From a photograph.



STRUCTURE OF MAINE GRANITES. . 33

within a few inches of the surface, and the expansive force is there
so great as to induce conspicuous bnckling in the thin sheets thus
formed. This buckling is illustrated in Pl. VII, 4, from a photo-
0'raph taken by Mr. Gilbert on Rock Chapel Hill, near Lithonia.
The jar of blasting pre(npltmtes this sheetmg action, so that several
of ‘the domes at which quarrying is in progress show long lines of
freshly formed disrupted arches. Mr. Gilbert found that the hori-
zontal elongation, or rather the elongation coincident approximately
with the contour of the dome surface, amounted, by one measurement,
to three-fourths inch in a length of 40 feet. ‘ ,

The artificial production of sheets in granite, as pmctlced at
Bangalore, in southern India, shows similar phenomena. It s
described by H. Warth ¢ in substance as follows: At the surface there
is a horizontal sheet of rather weathered rock 4 feet thick; below this
lies a sheet of fresh rock 3 feet thick, but below this lies fresh rock
without split. These sheets “ are probably due to the variations of
temperature, daily and seasonal.” By means of wood fires plates
60 by 40 feet by. 6 inches in thickness are detached in one piece. A
line of fire 7 feet long is gradually elongated and moved over the
granite.” The eftect of the fire is tested by hammering the granite
in front of it, and then the fire is moved forward. The maximum
fength of the arc of fire is 25 feet. The burning lasts eight hours;
the line of fire is advanced 6 feet per hour. The area passed over
by line of fire is 460 square feet. The amount of wood used is 15
hundredweight. The average thickness of stone is 5 inches and its
specific .gravity is 2.62. These data show that 30 pounds of stone
are quarried with 1 pound of wood. Some plates are taken out
in inclined position. The action of fire is independent of the orig-
inal surface of rock and also of the direction of lamination (the
granite is frneissose) and of veins. The uniformity in the thickness
of the sheets is attributed to the regulating influence of preexisting
cracks.

Van Hise, in his treatise on metamorphism,® is inclined to attribute
sheet structure to solar temperatme .

Before these various views are discussed the sheet Structule as
exposed at the Maine quarries will be described.

Dome form and sheet structure are most finely exhibited at Crotch
Island, near Stonington, and at Mosquito Mountain, near Frank-
fort. Pl II, B, shows the structure in the southern half of Crotch
Island, at Thurlow Head. The dome is oblate, measuring about
1,500 feet from north to south and 140 feet in height.

@ The quarrying of granite in India: Nature, vol. 51, 1895, p. 272,
b Mon. U. 8. Geol. Survey, vol. 47, pp. 434-439.

3495—Bull. 313—07
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PL III, 4, from a photograph of the Ryan-Parker quarry, at the
southern edge of the dome, shows that the sheets rapidly increase in
thickness downward—from 1 to 25 feet in a depth of 75 feet—and
that they dip 20°-25° south. At the next quarry north, the Goss
quarry (see p. 104),the excavation has exposed the center of the dome
mass. Here the sheets dip both north and south, measure from 1 to
30 feet in thickness, and extend to a depth of fully 140 feet from the
surface. :

Mosquito Mountain, 2 miles south of Frankfort, in Waldo County,
is-an oval granite dome 545 feet high, with a north-south axis about
1 mile long and measuring about a half mile across. It has a steep
east face, the sheet structure of which is shown in PL III, B. On
the top of this mountain, where the quarry is situated, the sheets dip
gently north, west, and east, tapering out on the sides, and measure
from 6 to 15 feet in thickness. At the Mount Waldo quarry, which -
lies 1} miles north-northwest of the top of Mosquito Mountain, the
sheets dip 10° and measure from 8 inches to 8 feet in thickness, and
the excavation averages about 20 feet in depth, about 300 feet from
north to south, and 400 feet from east to west. The granite here is
evidently under compressive strain, for the progress of quarrying
resulted in a vertical fissure, running north-northwest by south-soutu-
east for the entire width of the quarry and across the rift, which is
horizontal. The formation of the fissure was accompanied by a dull
explosive noise. At several other quarries in the State foremen
report a partial closing of vertical drill holes by expansion or com-
pressive strain of the rock. (See pp. 121, 142.)

At the White quarry, in Bluehill, the granite breaks with explosi. .
sound when split in large sheets along a vertical rift that extends
N. 50° W. The gradual increase in the thickness of sheets downward
is well shown at the Stinchfield quarry, near Hallowell (PL IV, B).
Their evenness and curvature are shown at the Sands quarry, at Vinal-
haven (Pl. VI, 4). At the Hurricane Island quarry (Pl IV, 4) the
excavation is 105 feet deep. The upper sheets measure from 3 to 20
feet in thickness, but the lowest sheet is fully 60 feet thick. A good
cross section of granite sheets is seen at the Crabtree & Havey quarry,
in Sullivan, shown in PL V, B, which brings out their lenticular form
and arrangement. - The tapering end of one lens lies between the
thickest parts of two others. This accounts for the apparent irregu-
larity in the thickness of the sheets in some longitudinal sections, not-
withstanding their progressive thickening downward. Compare PL
V, A, taken at the same quarry, with Pl. V, B. Pl VIII, B, also
shows the tapering of the sheets, but here there has been some fault-
ing since their formation, as is shown by the dislocation of the dike.

o See Bucksport topographic sheet, U. 8. Geol. Survey.
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A. RYAN-PARKER QUARRY ON CROTCH ISLAND. LOOKING SOUTHWEST.

Showing sheet structure; the thickest sheet mzasures 25 feet and is split along the rift.

B. EASTERN SIDE OF MOSQUITO MOUNTAIN, TOWN OF FRANKFORT. LOOKING
NORTHWEST.

Showing shect and dome structure and the erosion of the sheets.



STRUCTURE OF MAINE GRANITES. 35

Faulting of the sheets is likely to occur also along the steep joints.
(See also p. 98.) Pl IX, A4, a view taken at the Waldoboro quarry, -
shows the relation of the sheet structure to the underside of the
originally overlying mass of schist, a remnant of which bounds the
quarry on two sides at the top. The sheets here are nearly horizon-
tal, while the schist dips 45°. ' ~

The observations as to sheet structure made at-over 100 granite
quarries in Maine are here summarized :

1. There is a general parallelism between the sheets and the rock
surface, resulting in a wavelike joint structure and surface over
large areas. ' )

2. The sheets increase in thickness more or less gradually down-
ward. In the coarse-textured granites of Crotch and Hurricane
islands the increase is abrupt. (See Pls. IIT, 4, and IV, 4.)

3. The sheets are generally lenses, though in some places their
form is obscure. Their thick and thln parts alternate vertically with
one another. The joints that separate these superposed lenses there-
fore undulate in such a way that only every other set is parallel.

4. On Crotch Island the sheet structure extends to a depth of at
least 140 feet from the surface.

5. There are indications here and there that the granite is under
compressive strain, which tends to form vertical flssures or to expand
the sheets horizontally so as to fill up snnll artificial fissures. (See
p- 34.)

The' observations. made in Furope and in this country, taken in
connection with the various mfelcnces geologists have drawn from
them, indicate that sheet or “onion” structure in granite rocks is
due to the following possible causes: ‘

1. To expansion caused by solar heat after the exposure of the
granite by erosion.

2. To contraction in the cooling of the granite while it was still
under its load of sedimentary beds, the sheets being therefore ap-
proximately parallel to the original contact surface of the intrusive.

3. To expansive stress or tensile strain brought about by the dimi-
nution of the compressive, stress in consequence of thc removal of
the overlying material. :

4. To concentric weathering due to original texture or mineral
composition. This action would be chiefly chemical and would be -
aided by vertical joints and by any.superficial cracks due to expan-
sion and contraction under changes of temperature;

" 5. To compressive strain akin to that which has operated in the
folding of sedimentary beds.

6. ’10 the cause named under 1 at the surface, but to the cause
named under 5 lower down.
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| These propositions will be considered in the order given:

' 1. Solar heat may produce a certain amount of exfoliation in thin
sheets at the surface, as is proved experimentally in the fire method
of granite quarrying in India (p. 33), but as it penetrates only to a
depth of 40 feet and as sheet structure is known to occur on Crotch
Island, Maine, at a depth of 140 feet and at Quincy, Mass., at a
depth of 175 feet, it is quite inadequate to account for sheets that.
are 20 to-30 feet thick and 100 to 175 feet below the surface.

2. In view of the load under which granite was probably formed,

- as shown by the well-known calculations of Sorby and Ward,* and

- the very gradual rate at which, therefore, it probably cooled, which
is also indicated by the general coarseness of its texture, it is very
improbable that the temperature at its contact surface and the tem-
perature at depths 100 or 200 feet below could have so greatly dif-
fered as to bring about such a system of joints by contraction.

3. As Gilbert states, in suggesting the theory of fracture by relief
of tensile strain through the erosion of overlying masses, we have no
distinct knowledge of it. It is a possible explanation.

4. Careful inspection of the rock on both sides of the sheet joints
fails to show any difference in texture or mineral composition. The
sheet structure traverses both rift and flow structure, and it would be
possible to procure specimens showing a sheet joint traversing a single
crystal of feldspar. Whatever chemical action has taken place along
the sheet joints is of secondary character. Acid waters may have
gained access to the joint, but have not caused it. (See matter under
heading Discoloration, “ Sap,” etc., p. 52.)

5. The condition of strain described by Merrill and Gilbert as exist-
ing in the granite domes of Georgia and by Niles and. Emerson in the
gneiss at Monson, Mass.,» and occurring to a lesser extent in some
Maine quarries (see pp. 93, 112, 121, 155), shows that granite and
gneiss are in places still under compressive strain. Another instance
occurs at the quarry of the New England Granite Works, at Concord,
N. H., recently visited by the writer. The foreman at this quarry was
in the habit of calling certain sheets, marked by the absence of dis-

" coloration, “strain sheets,” to distinguish them from the others. At
one place a northwest-southeast compressive strain had actually ex-
tended the strain sheet about 5 feet, and also caused a vertical frac-
ture that extended over 15 feet diagonally from the north-south work-
ing face to a point on a vertical east-west channel 5 feet back of the

a Sorby, H. C., On the microscopic structure of crystals, indicating the origin of min-
erals and rocks: Quart. Jour. Geol. Soc. London, vol. 14, 1858, pp. 453 et seq.; Ward,
J. Clifton, On the granitic, granitoid, and associated metamorphic rocks of the Lake dis-
trict: Ibid., vol. 31, 1875, pp. 568-602.

b Niles, W. H., Some interesting phenomena observed in quarrying: Proc. Bostoa Soc.
Nat. Hist.,, vol. 14, 1872, pp. 80-87, and vol. 16, 1874, pp. 41-43. Emerson, B. K,
Geology of Old Hampshire County, Mass.: Mon. U. 8. Geol. Survey, vol. 39, 1898,
pp. 63-65,
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A. HURRICANE ISLE QUARRY; EASTERN END.

Showing the lower 60-foot sheet overlain by 20-foot sheet and crossed by vertical east-west joint and by
diagonal joint.

B. STINCHFIELD QUARRY NEAR HALLOWELL LOOKING WEST-NORTHWEST.

Showing the sheets gradually increasing in thickness downward, crossed by joint (C) and overlain by
glacial drift.
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face, closing up the channel to half.its original width. The practica-
bility of developing sheet structure by the use of explosives and com-
pressed air, as it is developed in some of the North Carolina granite
quarries, shows that the rock is under a compressive strain there.

"All these observations bring this theory within the domain of induct-
ive science. If sheet structure is due to compressive strain, it 1s due
to such a strain as would produce .a series of undulating fractures
extending entirely across a granite mass several miles in diameter and
to a depth, as far as observed, of 175 feet from the rock surface.

6. In' view of the undoubted sheeting effect of expansion under
solar heat within a short distance of the surface and of the fact that
some of the sheets near the surface measure but a few inches in
thickness, 1t-1s quite possible that very thin surface sheets have
originated in this way; but in view of what was stated under 5 it
seems rather probable that compressive strain is the main factor in
producing massive sheets. At the surface both causes may have
cooperated. The progressive thickness of the sheets downward indi-
cates that the operation of this strain is evidently also dependent upon
distance either from the present surface or from a former surface or
contact. ' ‘

According to this view sheet structure may be said to exert a con-
trolling influence upon surface forms, yet it seems quite admissible
that granite domes as conspicuous-as Stone Mountain, in Georgia, and
Fairview Dome, in California, notwithstanding all the exfoliation
that has taken place on them or the erosion they may have suffered,
may- still retain some degree of parallelism between their present
form and the original contour of the granitic intrusions of which
they are parts. This may be true, also, of the granite hills of Mount
Desert.

_The probability being admitted that the general parallelism be-
tween the present surface and the sheet structure is the result of
erosion that followed the sheeting, the question still remains, What
has determined the form and location of the domes? These may
possiblybe referred to major arches (anticlines) in the folds of the
stratified rocks which originally overlay the granite. The crustal
movement that produced these folds may also have brought about the
intrusion of the material that formed the domes beneath them.

Although the sheet structure and the rock surface are very generally
parallel, they are not universally so, as may be seen on the west
flank of Mosquito Mountain, shown in Pl. ITT, B, which has evi-
dently been partially eroded, and at the Clark Island (p. 126) and
Sprucehead (p. 124) quarries, where the rock surface and the sheet
structure were also found to be discordant.

e Watson, T. L., and Laney, F. B.,, The building and ornamental stones of North
Carolina : Bull. North Carolina Geol. Survey No. 2, 1906, pp. 157-160.
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Sheet structure in granite so much resembles the structure of
folded stratified rocks that underground water circulates in prac-
tically the same way along the fracture planes of one and bedding
planes of the other. The exudation of water along sheet joints on
vertical rock faces is seen in many of the Maine quarries, and is
shown in P1. VI, B. :

That “sheet structure is not confined to intrusives is shown at
quarries in Niantic, R. L., and Milford, N. H., where it passes indif-
ferently from the grﬂmte into the over lylng gneiss.

« JOINTS.

Herrmann ¢ divides joints into two groups—joints formed by lateral
compression, whose distances from one another are related to the
coarseness of the rock texture, and joints due to expansion, some of
which are parted and filled with calcite, quartz, pegmatite, or vol-
canic rock. That many joints are due to compressive or torsional
strain, and that every such strain resolves itself into two components,
resulting in two sets of joints that intersect at an angle of about 90°,
each forming an angle of about 45° with the direction of the strain,
arve facts now generally recognized. Crosby? has suggested that
“torsional strains may have been supplemented by vibratory ones in
causing joints. Becker,® in a recent paper, shows that four or even
more than four systems of joints may be due to a single force. e
also shows that subsequent strain on a region thus jointed would
tend to produce motion along the previously formed joints rather
than a new system of jointing. It is conceivable that if a region had
been jointed and afterwards subjected to a tensile strain, some of its
joints might be parted, and if they were very deep the openings
might become filled with volcanic matter from below, or, if not,
\Vlth matter from above, infiltrated from overlymO‘ lOCIxS Tlnt
motion has occurred along some of the joints in the Maine quarries
is evident from the polished and striated surfaces of the joints as.
well as from the faulting of the sheets.

“The structural dlagrams in Part II, accompanying descriptions of
the quarries, show the course and dip of the joints at the Maine
quarries. The intersection of sheet structure by joint structure is
shown in Pls. IV, 4, B; V, B; VI, A, B; VIII, A; IX, 4. The
conspicuous east-west system of joints as seen on Crotch Island is
shown in Pl II, B, and as seen in the region of Vinalhaven, on
Heron Neck, at the south end of Green Island, in Pl T1, A.

& Qp. cit., p. 103.

b Crosby, W. O., The origin of parallel and mtelsectmg joints: Am. Geologist, vol. 12,
1893, pp. 368-375. . .

- ¢ Becker, George If., Simultaneous joints: Proc., Washington Acad. Sci., vol. 7, July,
1905, pp. 267-275, Pl. XIII.

.
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CRABTREE & HAVEY QUARRY IN SULLIVAN.

2. South side, showing irregularity in thickness of sheets owing to their lenticular form; also 9 black
knots. The cuts are along grain and hard way. 13, East wall, showing lenticular form of sheets in
cross section on a joint face.
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Joints are exceptionally as curved “ as the side of a ship.” Thus
at the White Granite Company’s quarry, near Bluehill, there is a
curved joint that covers a large segment of a circle and is continuous
with two vertical joints, one of which strikes N. 50° W., and the
other N. 52° E. This, as well as the sheet structure intersected by
it, is shown in PL. VI, B. - '

Possibly related to such curved joints are what some New England
quarrymen term “toe nails.” These joints strike with the sheets,
but extend only from one sheet surface to the next, and have a curve
which sharply intersects that of the sheet structure. Such joints
seem to be due to a strain different from that which produced the
sheets.

A tabulation of 179 observations of joint courses made by compass
at 80'Maine quarries of granite proper yielded the following results:

Courses of joints in granite as determined by 179 observations made at 80
quurrics in Maine.

Direction. Number of observations.
N 12°% We=N. 15 B e e e 19
N. 20°-30° B_o__________ e e 13
N. 20°-30° W o 8
N, 32500 B e 25
N. 85°=50° W e - 18
N, B5°=T0° B e 19
N. B5°=70° W o_ e e e o e e e n 27
E~W.to N. 75° I. and N. 75° W e 50

The joints of the dominant system extend approximately east to
west; those of the systems next most common extend approximately
northeast and northwest, east-northeast, and west-northwest, and
north and south. - '

The spacing of the joints varies considerably, ranging from 1 foot
to 500 feet, but usually from 10 to 50 feet.

In some localities the jointing is very irregular. Thus at the Ellis
& Buswell (Ross) quarry, near Biddeford (fig. 39, p. 182), the granite
is broken up into various polygons, which at the surface, where
weathering has made inroads, resemble bowlders. Quarries opened
in such places are called bowlder quarries. Another sort of irregu-
larity in joints consists in their discontinuity or intermittence, their
strike and dip for the short spaces in which they occur being uniform.

HEADINGS.

In some places joints-occur within intervals so short as to break
up the rock into useless blocks. TFor a space of 5 to 50 feet the joints
may be from 6 inches to 8 feet apart. A group of close joints is
called by quarrymen a “ heading,” possibly because, when practicable,
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such a mass is left as the head or wall of the quarry. Pl VIII, 4,
shows a typical heading on Dix Island. Pl IX, B, from a pho-
tograph taken at the Longfellow. quarry, near Hallowell, shows the
intersection of two headings, one striking about northeast, the other
about northwest; also the flexuous course of the northwest set of
joints. Headings afford ample ingress for surface water, and con-
sequently the granite within a heading is generally badly stained, if
not decomposed. This will be referred to more fully under the
heading “ Decomposition ” (p. 54).

An interesting feature of both headings and joints shown in some
of the deeper quarries at Quincy, Mass., which may be found in
Maine as the quarries are decpened, is their vertical discontinuity.
A heading occurring at the surface may disappear below, or a head-
ing may abruptly appear a hundred feet below the surface and con-
tinue downward.

Headings are not easily accounted for. They may be produced by
vibratory strains that recur at intervals of time. If they are so
caused, the character of the fractures in some headings indicate that
the strains are very complex. '
 The courses of headings at each quarry are given in the descrip-
tions of the quarries in Part I

FAULTLS.

The polished and grooved faces (“ slickensides ”) observed on many
of the joints at the quarries show that faulting has occurred along
them. The discontinuity of the sheets at some of the joints, causing,
where the joints are slightly inclined, what quarrymen call “ toeing
in,” may probably be attributed to faulting. This supposition as-
sumes, of course, that the sheet structure was formed prior to the
jointing. There.seems to be good evidence of faulting on a consider-
able scale along the joints at Dodlin Hill, near Norridgewock,the
details of which are described on page 150 and illustrated in fig. 33.
Faulting occurs also along sheets, displacing vertical flow struc-
ture, at the same quarry (p. 25), as well as displacing vertical dikes,
as at the Allen quarry, on Mount Desert, as shown in Pl. VIII, B,
and referred to on page 100. The lateral faulting here has occurred
both in northeast-southwest and in east-west directions. Another
faulted dike is mentioned on page 110.

MICROSCOPLC FRACTURES.

In some of the Maine quarries the granite near the surface acquires
a marked foliation, which appears to be parallel to the sheet struc-
ture, and possibly to the rift. This foliation is known by quarry-
men as “shakes.” It occures both at the top and at the bottom of
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A. SANDS QUARRY IN VINALHAVEN. LOOKING S. 80° E.

Showing the curvature of the sheets, the intersecting joint face, and the N. 10° E. channeling along
the '* cut-off.”

B. WHITE QUARRY IN BLUEHILL. LOOKING N. 10° W,

Showing the lenticular sheets crossed by a vertical joint curving from a N. 50° W.to N. 50° E. course.
The black vertical streaks are "' underground water ' issuing from between the sheets.
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the sheet, through a maximum thickness of 6 inches. Tt 1s coex-
tensive with the discoloration known as “sap ” and occurs at many
places near vertical joints. Under the microscope this structure
proves to consist of minute, nearly parallel fissures, of no great con-
tinuity, which traverse the mineral particles and which in the thin
section examined are especially conspicuous in the quartz and the
mica. The distance between these fissures measures from a tenth to
a half a millimeter, or from one two hundred and fiftieth to one-fif-
tieth inch. The parallelism both to the sheets and the “ sap ” and its
relation to the vertical joints indicates that the structure may be due.
to the freezing of surface water which has found its way to the sheets
through the vertical joints and has entered the rift fissures.

The writer’s attention was called to a similar structure in a quarry
at Milford, N. H., consisting of short, parallel fractures along the
rift, from one-half inch to 2 inches apart, having no apparent con-
nection with joints or discoloration. This is probably due to strain
affecting part of the granite mass. ~

SUBJOINTS.

* Careful inspection shows that the joint structure in the Maine
granites does not everywhere consist of a simple fracture, but that
it'is at many places complex. Minute fractures branch off from the
joint at an acute or right angle and penetrate the rock a few inches,
or the rock for a few inches on either side of the joint is traversed
by microscopic fissures that are roughly parallel to it. Al such
structural features may properly be called subjoints.

A thin section of North Jay granite across a joint face shows two
diverging subjoints that form an acute angle with each other and
with the main joint and are filled with limonite and sericite (?).
Single subjoints are, however, rarély found, five or six fine parallel
fissures generally occurring together. In one of the quarries at
Franklin (quarry of W. B. Blaisdell & Co., p. 94),.the subjoints
are parallel to the main joint, and as both main and subjoints are

. filled with calcite, the granite near the joint weathers out vertically

in small slablike pieces from one-half inch to 2 inches thick, con-
sisting of a central band of calcite, with one of granite on either
side. Under the microscope one of these subjoints, measuring 0.74
mm. across, is seen to be filled with long slivers of quartz and feld-
spar and scales of biotite, forming a breccia. Another, 0.07 mm.
wide, is filled with secondary quartz. At the T. M. Blaisdell quarry
in East Franklin, Hancock County (p. 93), a northeast-southwest
vertical joint has on one side’ numerous subjoints that meander off

~at right angles to it and traverse a cubical mass whose sides measure

10 to 15 feet. At the Shattuck Mountain quarry, in Calais (p. 164),
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a joint striking N 25° E. has subjoints striking N. 40° E., N. 60° E.,
and N. 50° W.

Woodworth has studied analogous and related structures in various
rocks and has described them as “joint fringe” and * feather
fractures.”e

CONTEMPORARY FRACTURES,

Recent natural fractures have occurred, so far as known to the
writer, at only three places in Maine granite quarries. One of these
fractures, already referred to in the discussion of the origin of sheet
structure (p. 84; see also quarty description, p. 155), occurred at the
Mount Waldo quarry, near Frankfort. Here the course of the frac-
tures ran from north-northwest to south-southeast through the center
of the quarry for a distance between 200 and 300 feet. The sheets
removed from that part of the quarry aggregated about 20 ‘feet in
thickness. The fracture was vertical and parallel to the flow struc-
ture, but at right angles to both sheets and rift and at an angle of
25° to the strike of the grain. The other two fractures occurred at
the Tayntor quarry, near Hallowell. Their course was east-west.
One of these, which was 40 feet long and vertical, passed across a
horizontal sheet 4 feet 6 inches thick, extending diagonally between
two channel cuts that formed a right angle. Here the rift is hori-
zontal, a faint vertical grain structure strikes N. 70° W., and a
vertical flow structure strikes N. 35° W. At Hooper, Havey & Com-
pany’s quarry, in North Sullivan, the rock is under a compresswe
cast-west strain, as it tends to fracture north-south across the grain
and rift. At many Maine quarries the horizontal movement of the
rock crushes the ¢ cores ” left between adjacent drill holes in making
“ channels.” :

ROCK VARTATIONS.

Under the term “rock variations” are grouped all those varia-
tions from typical granite that are due to injection, segregation,
infiltration, inclusion, and steam cavities.

DIKES (GRANITIC).

The granitic dikes in the Maine quarries are of three kinds:
Extremely fine grained granite (aplite), very coarse grained granite
(pegmatite), and fine or medium grained granite. .

Aplite differs from ordinary granite by the greater fineness of its
texture and its scant content of mica. It is known by quarrymen as
“salt horse” or “ white horse.” The courses of these dikes at each
quarry are given in the diagrams or descriptions in Part II. In

e Woodworth, 7. B.,, On the fracture system of joints, with remarks on certain great
fractures : Proc. Boston Soc. Nat. Hist., vol. 27, 1896, pp. 169-173, pls. 1, 2.
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A. ARCH PRODUCED BY THE BURSTING OF A THIN SHEET OF GRANITE-GNEISS,
ROCK CHAPEL HILL, NEAR LITHONIA, GA.

Width of arch, 14 feet; height, 9 inches. Photograph by G. K. Gilbert, United States Geological
Survey.

B. LOWER EDGE OF SCHIST INCLUSION IN GRANITE ON WORKING FACE OF
FREEPORT QUARRY.

Showing contact of schist and granite; also schist fragments more or less completely detached from the
inclusion. The black streak on the granite is ferruginous stain from the biotite schist.
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thickness they range from a fraction of an mch to 6 feet, but usually
from 2 inches to 2-feet. .
The courses of 16 aplite dikes are distributed as follows:

Courses of 16 a,pl'i,te dikes.

N-N.10° B L 3
N 2 T e 1

N B0 =TT W 2
N, 10°=30° W o 4
N 45 W o e 1
N. 60°-80° W 5

Dikes that strike in the northwesterly-southeasterly quadrants are
most numerous,
In color these dikes vary from bluish gray to 11("1](', and dark red-

" dish. The texture of some aplites is so fine that the mineral particles

can not be distinguished with the unaided eye; that of others is
so coarse that the feldspar and mica may be thus detected. Under

the microscope the dimensions of the particles range from 0.05 to 0.75

mm., the average being about 0.16 mm. for the finer ones and 0.50 mm.
for the coarser ones. Some aplites have a porphyritic texture.

Two typical aplites will be described in detail. One, from the John
L. Goss quarry, on Moose Island, near Stonington, is from a dike 15
inches wide’and over 200 feet long, consists largely of quartz, potash
feldspar (microcline), and a soda-lime feldspar (oligoclase) in parti-
cles ranging from 0.047 to 0.141 mm. in diameter, a few thinly dis-
seminated particles of the same minerals measuring from 0.55 to 1.45
mm. and a few scales of black mica measuring up to 0.47 mm. An-
other aplite, from the Sands quarry, at Vnmllnven consists mostly of
quartz, but contains some potash feldspar (oxthochse and micro-
cline), still less soda-lime feldspar (oligoclase), and a few scales of
black mica. The particles range from 0.047 to 0.3 mm. in diameter.

The minerals of aplite dikes are so firmly attached to the granite
on either side that the rock readily splits across both granite and
aplite. Under the microscope the minerals of the dike appear to be
welded, so to speak, to those of the granite. In construction the
blocks containing such dikes should not therefore necessarily be
regarded as places of weakness, but in a quarry at Franklin, Hancock
County, the granite is close jointed for a space of a foot on either side
of an aplite d]l\e, the joints being parallel to the dike.

At the Bodwell Granite Compfmy s quarry (see p. 168),2 miles east
of Jonesboro, Washington County, the reddish granite is traversed by
a 6-foot dike of rather coarse, dark-reddish aplite, in which the higher
power of the microscope shows that the source of the color lies in
exceedingly minute dots of hematite. The aplite contains also musco-
vite, biotite, and accessory pyrite. This dike crosges the quarry in a
N. 20° W. direction. A similar dike, having a like course, but only
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4 feet wide, occurs at the eastern end of the quarry. A third dike,
which ranges in width from 3 to 6 inches, has a N. 75°-80° E. course,
and a fourth of fine-grained material, f101n one-half to 1 inch wide,
crosses the. others w1th a course N. 60° XV and can be traced for 200 to
300 feet. This is evidently of later date than the others. Aplite dikes
are supposed to have originated in the same deep-seated molten mass
as the granite they traverse, but they represent a later stage of igneous
activity. The fissures they fill were the result of various tensional
strains or contractions, possibly consequent upon the cooling of the
granite.

Most aplites contain a slightly higher percentage of silica than
granite. Five analyses of aplites from the Far West made at the
laboratory of the United States Geological Survey ¢ show a range of
silica from 71.62 to 76.03 per cent and an average of 74.08, which is
near the maximum of silica for granites generally.

Pegmatite lies at the other extreme. Its mineral constituents range
usually from one-half inch to 1 foot or even several feet in diameter.
It is reported that the crystals in some pegmatite dikes measure from
10 to 30 feet in length by 1 to 3 feet in width. The chief minerals in

" pegmatite dikes are the same as in granite, but they occur in different
p {=} i} )

though varying proportions. With these minerals are often associated
tourmaline, garnet, beryl, etc. Chemically these dikes génerally con-
tain more silica than the granite. Dikes of pegmatite are, as a rule,
more irregular in width than those of aplite. They generally range
in thickness from 1 inch to 10 feet.

The courses of the pegmatite dikes in the Maine quarries and their

relation to the structural features are shown in figs. 4, 6, 20, 21, 24,
28, 30, 81, and 33. Their courses are dlstrlbuted as follows in 15

quarrles

Courses of pegmatite dikes.
Number of quarries.

N e 3
N. 20° B o e 1
N. 40° B e 1
N. 60° B e 1
N. 15°-20° W oo 3
N. 45° W oo 1
N. 65°=T0° W o 2
N. 80°-90° B _______________ e 2
Horvizontal _______ . ___ S 1

PLX,B, shows a pegmatite dike crossing the diorite (black granite)
at Round Pond, in Lincoln County. At the Hallowell Granite Works
(Longfellow) quarry (p. 119) a 2-foot dike consists of milk-white

e Bull. U. S. Geol. Survey No. 148, 1897, pp. 124, 150, 206, 219.
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A. HIGH ISLE QUARRY, MUSCLE RIDGE PLANTATION. LOOKING EAST.

Showing sheets crossed by a N. 75° W, heading.

B. ALLEN QUARRY, WEST SIDE OF SOMES SOUND, MOUNT DESERT. LOOKING N. 15°W,

Showing thin lenticular sheets crossed by a vertical diabase dike, faulted on the fourth sheet from
bottom of quarry; displacement, 16 inches along the sheet.
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soda-lime and potash feldspars (oligoclase and microcline), smoky
quartz, biotite, and muscovite (black and white mica), and garnet.
The feldspars, quartz, and micas attain a length of several inches.
At the North Jay quarry (p. 82) the pegmatite dikes measure up to
2. feet 6 inches in width and consist of a milk-white potash feldspar,
smoky quartz, biotite muscovite, the constituents measuring several
inches in diameter. At the Clark Island (J. C. Rodgers) quarry
(p. 126) there are two intersecting pegmatite dikes with similar
material of similar dimensions, together with black tourmaline and
garnet. The granite at Flyebu'rb near the New Hampshire line,
abounds in pegmatite. At the Eagle gray granite quarry (p. 144 and
fig. 81) two dikes, one 5 feet, the other 10 feet thick, alternate with
granite 25 and 60 feet thick. The feldspar masses and crystals
attain a length of 12 inches and the biotite and muscovite crystals
and ‘the quartz masses a length of ¢ inches. Small garnets are
abundant. Mingled with the purmatltg 1s some fine-gr umd aplitic
material. There is also considerable pegmatite at the Waldoboro
quarry, in Lincoln County. (See p. 142 and fig. 29.) At the Wild
Cat or Willard Point quarry of the Bodwell Granite Company, now
abandoned, there is a 12-inch pegmatite dike of feldspar, quartz,
mu%covite, and black tourmaline, which has a banded structure. Tt

s crossed by, another dike half as thlck with a difference in strike
of 20°. ("

The origin of pegmatite has been much discussed both in Europe
and in this country.¢ The coarseness of its constituent minerals indi-
cates slow crystallization, and the irregularity of the dikes shows
tensional rather than torsional strain. The banding of some peg-
matite dikes and the isolated lenticular character of others indicate

‘that the dikes were filled from heated solution, while many of them

differ in no respect from dikes of igneous origin except by the coarse-
ness of their texture. For these reasons it is thought that pegmatite
dikes in granite have been formed in openings and fissures that were
due, possibly, to contraction while the granite was still hot and that
some of these openings were filled with matter in a state of both
molten plasticity and solution under pressure, and others by heated
solutions that gathered matter from the adjacent granite. Howso-
ever derived, this dike material crystallized very slowly.’
Granite—Finally, there are dikes that differ from all those just
described, formed simply of fine or medium-grained granite. Thus

2 The principal American writings on the subject ave: Williams, G. H., The general
relation of the granitic rocks in the middle Atlantic Piedmont Plateau; Fifteenth Ann.
Rept. U. 8. Geol. Survey. 1893, pp. 675-684; Crosby, W. O., and Fuller, M. L., Origin of
pegmatite : Techn. Quarterly, vol. 9, 1896, pp. 326-356; Am. Geologist, vol. 19, 1897,
pp. 147-180; Van Hise, C. R., A treatise on metamorphlsm Mon. U. 8. Geol, Survey,
vol.. 47 1004, pp. 720-728.
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at the Settlement quarry, near Stonington (see p. 108), the coarse
granite is traversed by a dike, from 4 to 12 inches thick, of light
pinkish-gray granite, in which the feldspars attain a size of one-
tenth of an inch (2.5 mm.), but under the microscope some are found
that measure as little as 0.025 inch (0.12 mni.). This rock consists of
a pinkish potash feldspar (microcline), a white soda-lime feldspar
(oligoclase-andesine), smoky quartz, and black mica (biotite). At -
the Mosquito Mountain quarry (p. 153), near Frankfort, there is a
10-foot dike of medium-grained gray granite (quartz monzonite),
with feldspars up to 0.3 inch. The potash feldspar (microcline) is
about equal in amount to the soda-lime feldspar (oligoclase), the
quartz is smoky, and the mica is black. At the Mount Waldo quarry
(p. 155) there is a dike 200 feet wide of fine biotite granite, with
coarse biotite granite on both sides of it. The feldspars of this dike
measure up to 0.15 inch, but range ordinarily from 0.36 to 1.45 mm.
The fine-grained biotite-muscovite granites quarried -at the Sherwood
quarry, on Crotch Island (spec. 25, ¢, described on p. 105), at East
Bluehill (spec. 39, a, on p. 87), and at a small opening on Dodlin
Hill, near Norridgewock (spec. 117, a, described on p. 152), all seem
to belong to similar dikes that are not many feet in thickness. At
an old quarry near Bluehill (p. 85) there is an 18-inch dike of fine-
grained muscovite-biotite granite, in which the feldspars are much
intergrown with quartz. The courses of these granite veins are N.,

N. 15° E., N. 20° W., N 55° E., N. 70° W. All such dikes represent
granitic lntruswns

VEINS.

Quartz veins are exceptional in the Maine quarries. At the old
Bodwell Company’s quarry on Cook’s Mountain, near Redbeach, now
abandoned, the red granite is traversed by a banded grayish quartz
vein, about 18 inches thick, that has a course N. 25° W. and a vertical
dip. It comprises three, or, in places, four bands, which differ
mainly in texture and are separated by more or less pyrite in fine
particles. In places this vein divides into three smaller veins, éach of -
which is from 3 to 4 inches thick. The quartz contains some purple
fluorite (lime fluoride), as determined by W. T. Schaller at the
chemical laboratory of the United States Geological Survey, and a
variable amount of a foliaceous-lemon-colored mineral which Wirt
Tassin, of the United States National Museum, has analyzed and
determined as a new variety of sericite, resulting, possibly, from
the alteration of a feldspar, and which is accompanied by ‘another

© mineral, regarded by him as probably tale. Mr. Tassin’s analysis and

report are as follows:



U. 8. GEOLOGICAL SURVEY

A. EAST CORNER OF WALDOBORO QUARRY.

Showing contact between the granite in horizontal sheets and east-northeast dipping
schist strata.

BULLETIN NO. 313 PL. IX

B. NORTHWEST WALL OF LONGFELLOW QUARRY NEAR HALLOWELL.

Showing intersection of two headings, one with a NW., the other with a N. 65° E.
strike; also the progressive concentric ferruginous discoloration (‘*sap’) from the
sheet and joint surfaces.



ROCK VARIATIONS. 47

Analysis of yellow foliated mineral specimen of quartz marked “D. XXVI,

105a, '05.”
Si10, (silica) o e 53. 28
ALQO; (alumina) . 23. 06
Fe,0, (ferric oxide) oo oo e 0.10
FeQ (ferrous oxide) .. ___________ S U R, 4. 30
MgO (MAgNeSiil) oo o e 4.09
Na,O (s0d) - o o= 065
K.O (potash) e 8. 90
H.O (water) o el 6. 00

The mineral is secondary mica, probably derived from feldspar (although this
is merely a conjecture), and will approximate sericite in composition. It occurs
in fine scales, occasionally compacted and then resembling serpentine. Luster,
pearly; color, greenish yellow ; hardness, 2.5; specific gravity, 2.79 at 20° C.
It is associated in the vein with quartz, pyrite, purple fluorite, and another
mineral which has a greasy luster and contains magnesia, but which it was
impossible to separate in a state of sufficient purity for analysis. This last
mineral I believe to be tale.

DIKES, BASIC.

Dikes of dark-greenish or black, hard and dense rock (diabase,
rarely basalt) are of very common occurrence in the Maine quarries.
The courses of some of these dikes and their relation to the joints are
shown in figs. 9, 10, 14, 31, 34, 36, 38, and 39. The courses of 23 dikes
are distributed as follows:

i .

) Courses of 23 basic dikes at Maine granite quarries.

N. 10°=12° B o e '3

N, 22°-80°% B o o e e 5
N. 40°-50° B oo o 6
N. T0° B oo e o 1
O D 2
N, 15°-80° W . e 4
N. 45° W___ i ___ e e 1
N 5% W o e 1

The northeast, north-northeast, and north-northwest courses are thus
the most common. The dikes are vertical, or nearly so, and range
in width from 1 inch to 7 feet or more, cutting the granite sheets
with mathematical definiteness. Pl. VIII, B, shows one of these
dikes on Mount Desert, which has a course N. 15° W., and has been
fanlted from east to west, or west to east, along a gently inclined
sheet with a displacement of 16 inches. A few feet beyond this point
the same dike has been faulted along a northeast-southwest vertical

" joint with a displacement of 5 feet. Although it might seem that.

this dike was injected into the granite before the sheet structure,.
was formed, it is quite possible that the sheet structure preceded the

. dike and that at a later time faulting affected both the sheets and the

dike, cracking the: dike along the sheets when it did not actually
fault it. : C
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Most of these dikes are so firmly welded to the granite that hand
specimens that are one-half granite and one-half diabase are readily
obtained. Thin sections of the glassy rims of dikes at Bryant Pond
and Fryeburg show that the dike sent out microscopic branches for
short distances into the granite, in places surrounding some of its
quartz particles. A dike at, the Dunbar Brothers’ quarry, near Sulli-
van (p. 113), measuring from 16 to 18 inches in width, has a quarter-
inch border of light-green epidote, derived from the alteration of its
glassy rim. These glassy borders are due to the rapid cooling of the
material at its contact with the cold granite. A vertical diabase dike
in Franklin (see p. 91) has dalkened the shade of the granite and
. filled it with low-dipping close joints for a space of 10 feet on each
side. Under the microscope the quartz particles and some of the
feldspars show parallel cracks 0.25 to 1.25 mm. apart. . A few typical
thin sections of these dikes will be described in detail.

The center of a 7-foot dike at the Mosquito Mountain quarry near

Frankfort (p. 153) shows a network of minute lath-shaped crystals
of lime-soda feldspar (labradorite) partly altered to a white mica,
in the meshes of which is a green hornblende; also some magnetite
in fine particles and pyrite, with accessory titanite, apatite, and
secondary epidote.
. A 4-inch dike at the W. T. Havey (Whalesback) quarry, in North
Sullivan (p. 118), shows a groundmass of fine hornblende and feld-
spar (plagioclase), in incomplete crystals, with magnetite and thinly
disseminated larger crystals of hornblende and lime-soda feldspar
(labradorite), some large qu1rt7 particles, and a little pyrite. One
feldspar crystal is almost completely altered to a white mica.

A 23-foot dike -at Campbell & Macomber quarry, on the west side
of Somes Sound, on Mount Desert (p. 99), shows a groundmass
of fine hornblende and feldspar (plagioclase) in incomplete crystals,
with magnetite (?), pyrite partly altered to limonite, and lime-soda
feldspar (labradorite). Some of the particles of the latter measure
up to one-tenth inch in length by one-fiftieth inch in width and are
largely altered to kaolin and a white mica. The hornblende in all of
these dikes is regarded as a product of the alteration of augite.

The geological age of these dikes has not been precisely determined.
They are considerably more recent than the granite they traverse or
the dikes of aplite and pegmatite which traverse the granite. In
Pl. XTI, A4, one of these diabase dikes is shown crossing both a vein
of pegmatite and a mass of diorite (“black granite”), at Round
Pond, in Lincoln County.c (See p. 139.)

The diabase dikes are the result of an earth movement that either

e Some of the dikes of that part of the coast have been described by I. Bascom: On
some dikes in the vicinity of Johns Bay, Maine : Am. Geologist, vol. 23, 1897, pp. 275—-280,
Pls. 1X, X, XI.
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opened previously formed joints or made new ones deep enough to
be injected with volcanic material. How far this may have pene-
‘trated the rocks which overlay the granite or whether it overflowed
at their surface can not even be conjectured.

At the granite quarries, wherever this course is possible, the dikes
and the headings are left to form the bounding walls of the exca- -
vations.

o

SEGREGATIONS (KNOTS).

Quarrymen know too well that granite is often disfigured by gray
or black “knots” of circular or oval irregular curved outline, rang-
ing in diameter from half an inch to 3 feet and exceptionally even 10
feet. These were studied by geologists long ago.¢ They are finer
grained than the granite in which they occur, contain nearly 10 per
cent less silica, much more black mica or hornblende (which accounts
for their darkness), and a little more soda-lime feldspar, and their
specific gravity is about 0.09 per cent higher.

Pl1. V, 4, shows 12 knots in the vertical cuts at Crabtree & Havey’s
quarry, in Sullivan. As the strength and durability of the stone
are in no wise affected by the “knots,” the blocks containing them
are used for curbing, crossings, or other constructions whue color
and shade are not takul into consideraton. ?

A thin section of a very dark gray knot from this quarry shows
"a much greater abundance of biotite than the granite. The feldspar
and the biotite particles in the knot measure up to 0.3 mm. (one-
fiftieth inch), whereas in the granite the feldspar measures up to
2.25 mm. and the biotite up to 0.75 mmn. ‘ :

A knot from the Palmer quarry, on Vinalhaven, is of medium-
_gray shade, with a very fine grained groundmass inclosing porphy-
ritic buff-pinkish feldspars and smoky quartz particles up to about
one-fourth inch in diameter. The groundmass consists of quartz,
potash feldspar (microcline), soda-lime feldspar, ‘black mica, and:
hornblende in particles ranging in size from 0.075 to 0.5 mm. The
porphyritic particles are of quartz, potash feldspar, or soda-lime feld-
spar, and hornblende, and measure from 0.75 mm. up. :

A very dark, almost black, knot from the Sands quarry, on Vinal-
haven, consists of crowded particles of hornbiende and biotite, which
compose one-half the knot, the rest being mostly soda-lime feldspar
and quartz. Among the Lnots noticed is a spherical one, 2% feet in

e Phillips, J. A., On concretionary patches and fragments of other rocks contained in
granite: Quart. Jour. Geol. Soc. London, vol. 36, 1880, pp. 1-22, PI. I. Merrill, G. P,,
On the black nodules or so-called inclusions in the Maine granite: Proe. U. 8. Nat. Mus.,
vol. 6, 1883, pp. 137-141. Grimsley, G. P., Basic segregations: The granites of Cecil
County in northeastern Maryland: Jour. Am. Soc. Nat. Hist.,, Apr. and July, 1894. Daly,
Reginald A., Basic segregations: The geology of Ascutney Mountam Vermont : Bull, U. §
Geol. vaey No. 209, 1903, p. 164.

3495—Bull. 313—07—4
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diameter, at the Sands quarry, and a similar one, 5 feet in diameter,

at the Webster quarry, both in Vinalhaven. One at the Mount Waldo

quarry measures 6 by 3 feet and consists of a medium-gray ground-
mass with porphyritic feldspars up to three-fourths inch and biotite
scales up to one-twentieth inch. One at the Andrews & Perkins
quarries, near Biddeford (p. 179), is 10 feet long. At another
Biddeford quarry the knots ave egg-shaped and occur in clusters.
At the Tayntor quarry, in Hallowell, there 1s a belt 5 to 25 feet wide,
with a course N. 10° K., in which knots are abundant. This crosses
the flow structure, which strikes N. 35° W.

- In none of the knots is there a definite boundary separating them
from the granite, excepting such as is caused by the change in the pro-
portionate abundance of the darker minerals. The cause of knots is
not perfectly understood. They are collections (segregations) of the
darker, heavier, iron-magnesia minerals that took place while the
rock was in a plastic state.

GEODES.‘

Small cavities lined with crystals occur in granite. They are
uncommon in the Maine quarries, but at the Bodwell Granite Com-
pany’s quarry, near Jonesboro (p. 169), there are several about a foot
in diameter, lined with quartz crystals and epidote. The center of
some of these is filled with calcite (lime carbonate) in very obtuse
rhombohedra half an inch across. The large aplite vein at the same
quarry has many irregular openings lined with crystals of feldspar
and muscovite. At the Machias Granite Company’s quarry, near
Marshfield (p. 174), there are several geodes, up to 6 inches in diam-
eter, lined with crystals of feldspar and amethyst, with the central
space filled with chlorite, epidote, and calcite.

Such cavities are attributed to bubbles of steam or gas that were
in the rock while it was in a molten state, which gave room for the
growth of crystals and later became filled with epidote and calcite.

INCLUSIONS.

Not to be confounded with “knots,” although some of them are
equally dark and occur near them, are irregular or angular par-
ticles of various schistose rocks which the granite incorporated
into itself during its intrusion. They can usually be distinguished
from the knots by their different microscopic structure. Inclusions
of this kind occur here and there in the Maine quarries. Thus, at

" the Stimson quarry, in West Sullivan (p. 111), they measure about 1

inch, more or less, across, and consist of a fine-grained plicated biotite
schist with a very little andesine feldspar.

But inclusions also occur on a large scale. Thus, at the Freeport
quarry (p. 78), 30 feet below the surface of the granite and completely
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surrounded by it, is a mass of biotite schist between 30 and 40 feet
Jong and 3 feet thick, striking north and dipping 35° east. In quar-
rying, this mass has been cut from east to west. -Under the micro-
scope this is a coarse biotite quartz and feldspar (oligoclase) schist.
It is probably of sedimentary origin. Pl VII, B, shows part of the
jagged edge of the lower portion of the inclusion and two isolated
fragments of it in the granite. The granite below one of the pro-
truding angles of the inclusion is badly stained by ferruginous water
coming from the schist. In some parts of this inclusion there are
Stle‘lkS of pegmatite consmtmo of feldspar (oligoclase-andesine) and
quartz. The period of its foxmatlon 1s uncertain. -

CONTACTS.

At the Waldoboro quarry the original contact of the upper part of
the granite mass with the lower part of the remnant of the schist
mass, which once overlay that region and into which the granite was
intruded, is exposed. (See Pl IX, 4, and p. 142.) This schist is a
hornblende-biotite-quartz schist containing some andesine feldspar,
also accessory titanite and zircon. It is a metamorphosed rock, prob-
ably of sedimentary origin. At the opposite or southwest end of the
quarry (see fig. 29) the relations between the schist and granite are
very complex, and a considerable mass of pegmatite intervenes in
places. The granite sends. small dikes into the schist and also con-
tains inclusions of it. The granite was erupted after or during the
folding of the schist, otherwise it would have become a gneiss.

MINERALS ON JOINT FACES.

Joint faces in granite are in some places coated with minerals which
do not occur in the granite itself or but very sparsely. At the
Sands quarry, in Vinalhaven, one of the joint faces bears very

" minute crystals of stilbite, a hydrous silicate of alumina, lime, and

soda,” also hematite. 1In other places the face is coated with a film
of crystalline calcite from one-tenth to one-fifth inch thick. Calcite
occurs also similarly at one of the Redbeach quarries. (See p. 166.).
A thin coating of secondary fibrous muscovite or of epidote occurs
at several quarries. At the W. B. Blaisdell quarry, in Franklin,
certain joints are coated with crystalline calcite to a thickness of
one-fourth inch, forming in places banded veins. (See p. 41.) A
thin section of the granite away from the joint does not show any
carbonate, but Mr. E. C. Sullivan, of the Survey (p. 94), found 0.24
per cent of lime carbonate in a few ounces of the same specimen.
Other joints in the same quarry with a different strike are coated
with pyrite, and from their rusty’ appearance -are known by the

o Determination ij Mr, W. T. Schaller, of the United States Geological Survey.
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quarrymen as “iron seams.” At the Bryant Pond quarry (see p.

146) one of the joints is coated with calcite (with a little epidote and
pyrite) up to half an inch in thickness, and the granite on either
side contains considerable chlorite, derived probably from the
alteration of its hornblende. A muscovite-biotite granite quarried
at Oxford (p 146) has considerable secondary muscovite developed
along planes which appear to be due to close jointing. At the
McMullen quarry, on Somes Sound, Mount Desert, the light buff
and white feldspar is altered for the width of a foot along the steep
joints to a deep reddish color. This change does not occur along
the sheets. A thin section of this red feldspar shows that the color
affects both potash and soda-lime feldspars alike and is due to innu-
merable dots of infinitesimal size; but without definite form or color
under the higher powers of the microscope. They are probably
hematite.

It seems probable that the calcite and pyrite are infiltrations from
calcareous and ferruginous formations that once overlay the granite,
. but were subsequently eroded.¢

-The presence of epidote, chlorite, 1nuscov1te, stilbite, pyrite, and
hematite in or near joint faces may be attributed to a process of deep-
seated mineral alteration aided by percolating waters, which took up
some elements and deposited others, and were also probably under
pressure, These changes may have occurred subsequent to the intru-
sion of the diabase dikes, because the dikes also have suffered similar
alteration.

DISCOLORATION (‘‘ sAp,” ETC.).

Rusty (limonite) staining along the upper and lower parts of the
sheets and also along the ]omts and headings is common in granite

qu'mles althouoh some quarries are almost entirely free from it.-

The concentric 1nward growth of “sap” from the close joints of a
‘heading is well shown in Pl. IX, B. The zone of discoloration along
the sheets in the Maine quarries is from one-half to 12 inches, excep-
tionally even 18 inches, wide on each side of the sheet parting. Its
width, however, decreases gradually from the surface sheets down-
ward. In places the sap consists of two parts—an outer dark brown-
ish zone from three-fourths to 13 inches wide and an inner more
yellowish zone from one-fourth to one-half inch wide. Generally,
however, the discoloration diminishes gradually from without inward.
In some quarries there seems to be a connection between the “ shake ”
structure (p. 150) and the discoloration, since these are coextensive.
When the stone is intended for facing or trimming buildings the

a One-fourth of a mile east of Fort Ann, in Washington County, N. Y., Professor Kemp
and the writer observed open vertical joints in the pre-Cambrian noncalcareous gneiss
filled with calcite. evidently derived from an extraneous source.

oy
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‘presence, of sap is a serious matter, as the stained edge of each block

must be split off, which adds somewhat to the cost of production.
This discoloration has been supposed to be always due to the oxida-
tion of the ferruginous minerals of the granite, biotite, hornblende,
magnetite, and pyrite, but the Maine thin sections examined by the
writer do not bear out this theory. Thus one from the Tayntor
quarry, near Hallowell, shows that the stain has insinuated itself
into the cleavage planes and cracks of the feldspar and muscovite
and in the cracks of the quartz, forming minute deposits of limonite
therein, but the biotite scales and magnetite particles are generally
untouched by the stain. A section taken from the “top” of the
Hopewell quarry, in Sullivan, where the fresh rock has a bluish tinge
and the sap a general buff
color, shows that the stain-
ing extends along the cleav-
ages and fissures and in the
spaces between the miner-
als, but that it does not
appear in connection with
the biotite scales, although
it is increased by the mag-
netite particles. A section
fromr the upper part of
High Isle, south of Rock-
land, where the dark sap is
an inch wide and an inner
lighter part is. one - fifth.

F16. 2—Minerals in thin section (3.76 by 4.23 millimeters
=0.15 by 0.17 inch) of biotite granite from High Isle in
Knox County, showing *‘sap.”” The ramifications of

inch wide, shows a series
of roughly parallel cracks
crossing the sap vertically,
with subsidiary transverse

“gap’’ (limonite stain) across and around feldspar and
quartz particles (marked f and ¢) are independent of
the biotite and magnetite particles. IFine-lined parts
are biotite; fine-dotted areas are titanite; large black
masses are magnetitec. Some of the borders of quartz
particles are shown by dotted lines.

cracks. These cracks and

the cleavages of the feldspar and the spaces between the minerals are
stained, but the staining has no connection with the biotite, and some
large particles of magnetite are scarcely touched by it. -(See fig. 2.)
In the outer zone the limonite is darker and probably older and
thicker than in the inner one. That “sap ™ is not generally due to
the oxidation of the minerals of the granite is also probable from the
fact that no such general discoloration appears on fresh granite sur-
faces, even after many years of exposure to the weather.

These observations lead to the inference that the discoloration called
“sap ” is, in the Maine granites, not due chiefly to the oxidation of
the ferruginous minerals of the granite by “underground water,”
but chiefly to the deposition of limonite by ferruginous surface

-water. The water -descended along the vertical joints and then .
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flowed along the:sheet partings and permeated the rock abeve and
below them. This staining near the surface is intimately associated
with the “shake” structure, which may be the result of frost.
Whether the postglacial submergence of the Maine coast had any-
thing to do with the discoloration is not clear.

Another kind of discoloration, which is even more serious in its
consequences, appears on fresh faces of granite, either in the quarry
or after its removal. This consists of sporadic rusty stains from
half an inch to 1 inch in diameter, arising from the oxidation of
minute particles of some undetermined ferruginous mineral. In the
Maine quarries these limonitic spots are very exceptional.

Daly ¢ describes a bluish-gray syenite (feldspar, quartz, hornblende,
augite, biotite) that after twenty-four hours’ exposure assumes a
greenish tinge, which eventually becomes more or less brownish. He
has demonstrated by experiment with oxygen that this change is due
to the oxidation of minute blackish granules of ferrous oxide within
the feldspar, giving a yellow which, in combination with the original
bluish tint of the feldspar, produces a green. The large columns. of
the library of Columbn University, in \Tew York, are made of this
rock. Such changes, however, are uncommon in granitic rocks. The
only similar one observed in the Maine granites was in the quartz
diorite of Alfred, in York County. (See p. 175.) A

Another kind of discoloration occurs on either side of diabase
or basalt dikes, consisting mainly of various alterations of the feld-
spars, and their consequent change in shade or color. (See p. 91.)

Discoloration is thus of four kinds: That due to the infiltration of
ferruginous water, that due to the oxidation of sporadic ferruginous
minerals, that arising from the oxidation of ferrous oxide within the
feldspars, and that due directly or indirectly to dikes and veins.
To these should be added a possible fifth—that due to the oxidation
of the generally disseminated ferruginous minerals (biotite, horn-
blende, magnetite) by nonferruginous water. o

<.

DECOMPOSITION.

Notw1thstandmg the strength and durability of granite, it is liable,
under certain conditions and in the course of long time, to decompose
into a clayey sand. This is the result of its physical, mineralogical,
and chemical constitution and properties. One of the most striking
illustrations of this is the occurrence in some of the Maine quarries
of “beds” of sand or decomposed granite within the fresh granite,
either between the sheets away from headings or within the headings

@ Daly, Reginald A., The geology of Ascutney Mountain, Vermont: Bull. U. 8. Geol. Sur-
vey No. 209, 1903, pp. 51-53.
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and along or across the sheets. Thus at the Palmer quarry, in Vinal-
haven, 20 feet below the surface in the face of the quarry there is a
bed of granite sand 18 inches thick between two sheets, which at
that point dip about 10° into the hill. On the southeast side of the
Longfellow quarry, near Hallowell, some of the sheets within a wide
heading include granite sand beds 10 inches thick. At the Shattuck
Mountain quarry, near Redbeach (see p. 165) a 6-foot heading in-
cludes a vertical layer of granite sind 8 -inches thick. Specimens
taken from these various sand beds show that the disintegration be-
gins with miscroscopic fractures; in some cases the enlarged rift
cracks, producing-the “ shake ” structure described on page 40, and is. "
followed by more or less kaolinization of the feldspars. This process:
consists in the loss of alkali and the taking up of water, resulting in
the passing of the feldspar into a white clay (kaolin).

- The joint and sheet structure affords ingress to surface water, con-
taining ‘its usual percentage of carbonic acid, and the “rift” or
“shake” structure facilitates the kaolinization of the feldspar on
either side of the sheet parting by this water. As the feldspars pass
into clay the rock crumbles into sand consisting of quartz, mica, and
kaolin, and of feldspar in various stages of kaolinization. In some
places within the range and depth of frost a large part of this work
may have been done by frost alone. The sand would there be malnly'
the product of the “shake ” structure.

In regions which have not been swept by a continental glacier
any granite massswould be covered with the products of the decompo-
sition of its own surface. In the Tropics-the--abundant rainfall
and the organic acids from a luxuriant vegetation materially hasten
the decomposition, and granitic rocks in such regions are for these
reasons often covered with many feet of sand and soil® Along the
Maine coast the surface of granite ledges bear in protected places an
inch or so of granite sand which 1ep1esents surface disintegr qtlon
since the postrrlacml submergence. .

The incipient stage of wefmthenna may be observed in any lon«r-
exposed granite ledge in the milky whiteness of the feldspars. This
change usually attacks the soda-lime feldspars first. The black mica,
owing to its content of iron oxide, is also liable to early decomposi-
tion. The process of weathering, as it affects the rock as a whole,
involves the following chemical changes: A loss of lime, magnesia,
potash, and soda; a gain of water, and a relative gain of silica,
alumina, and iron oxide—that is, relative to the reduced weight of

& Branner, op. cit., p. 31.
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the weathered rock. The subject of weathering of granite is fully

treated in the writings of Merrill, Keyes, and Watson.¢

The changes in granite after it has entered into buildings or other
constructions are less marked. than those in the natural rock, because
the blocks are not then traversed by anything analogous to sheet and

Jjoint structure, and also because the years of historic time are few

compared to those of geologic time. Much has been written on the
decay of granite in monuments and buildings.? Such decay is mainly
attributable to microscopic fissures produced by the unequal and
repeated expansion and contraction of the different mincrals of the
granite under changes of solar temperature. In countries where the
winter temperature is very low the action of frost within such fis-
sures powerfully assists the process of disintegration. Thus the obe-
lisk now in New York suffered more from three years’ exposure to

our climate than it had during over three thousand four hundred.

years in Egypt, although the fissures along which frost operated were
started long before it reached this country.. A minor factor in decay
is the chemical action of water along fissures.c It is supposed that
these causes of decay operate more effectively in coarse granites than
in fine ones. Merrill points out that a sawn or properly prepared
polished surface resists weathering more effectively than a cut or
hammered one, as the latter is full of minute fractures, parallel to the
surface, produced by impact, which facilitate scaling.

BLACK GRANITES.

-

BLACK GRANITES IN GENERAL.

CLASSIFICATION.

The term *black granites,” although sufficient for general com-

mercial purposes, includes a variety of rocks of different character,
origin, and appearance—gabbros, diorites, diabase, etc. They have,
however, three mineralogical features in common—they contain com-
paratively little or no quartz, their feldspar belongs entirely or
almost entirely to the series which contains both soda and lime, and

a Merrill, Geo. ., Disintegration of the granitic rocks of the District of Columbia : Bull.
Geol. Soc. America, vol. 6, p. 321, 1895 ; also A treatise on rocks, rock-weathering, and
soils, New York, 1897, pp. 206-214, 236, 244, 245, 257. Keyes, Charles R., The origin
and relations of central Maryland granites : Fifteenth Ann. Rept. U. S. Geol. Survey, 1893,
p. 725, and pls. 42—45. See also I'roc. Towa Acad.~Sci., vol. 1, pt..3, pp. 22-24, and
vol. 2, pp. 27-31, Pls, TI-1V, 1895. Watson, Thomas L., A preliminary report on a part
of the granites and gneisses of Georgia, 1902, pp. 299, 300, 308, 329, 331, 333,

b Julien, Alexis A., The durability of building stones in New York City: ‘Tenth Census,
vol. 10, 1884 ; Granite, pp. 370-371. Merrill, Geo. P., Physical, chemical, and economic
properties of building stones: Maryland Geol. Survey, vol. 2, 1898; Granite, pp. 92-94.
Also Merrill's Stones for Building and Decoration, 3d ed., 1903 ; Weathering of granite,
pp. 434, 435, C - )

¢ Sece Julien, Alexis A., A study of the New York obelisk as a decayed bowlder: Annals
New York Acad. Sci., vol. 8, 1893, pp. 93-166. . :



BLACK GRANITES, . 57

they contain a considerable amount of. one of the pyroxenes, or
hornblende or biotite, and magnetite, which accounts for the general
darkness of their shade or their greenish color.

ORIGIN.

The gabbros and diorites are more or less granitic in texture,.
as they crystallized under conditions resembling those which attended
the formation of granite. But the diabase was in part erupted
through narrow fissures, forming dikes or sheets, and at many places
reached the surface, always crystallizing with comparative rapidity.

Diabase, however, occurs in Vinalhaven, as stated by Dr. George
Otis Smith, “ in large bodies which have the form of neither dikes nor
sheets, being, in fact, part of the same masses as the diorites and

gabbros.”

. MINERALOGICAL AND CHEMICAL COMPOSITION.

Gabbro consists essentially of a lime-soda feldspar and one or both
of the varieties of pyroxene known as diallage and hypersthene.
The former is a foliated silicate of iron and lime with about 12 per
cent of magnesia; the latter is a silicate of iron with about 24 per
cent of magnesia, and each of these minerals crystallizes differently.
When hypersthene alone is present the rock is called a norite; when
both are present it is a hypersthene gabbro. When the mineral
olivine (a greenish silicate of iron with 50 per cent of magnesia) is
present also the name olivine may be prefixed to the rock name.
The accessory minerals in gabbros are ilmenite (a titanate of iron),
magnetite, pyrite, apatite, biotite, garnet, and, rarely, quartz and
metallic iron. The secondary minerals—that is, those derived from
the alteration of the primary ones—are.hornblende, chlorite, epidote,
zoisite, analcite, serpentine, a white mica, and calcite. The percent-
age of silica in gabbros varies a little on either side of 50. Tron
oxides and lime average 9 per cent each; magnesia, 6 per cent.

Diorite consists essentially of feldspar (of the series containing
lime and soda) and hornblende with biotite, or biotite alone. Quartz,
augite, and potash feldspar may or may not be present. The acces-
sory minerals are magnetite, pyrite, titanite, zircon, apatite, garnet,

.allanite. The secondary are epidote, chlorite, a white mica, and

calcite. When quartz is present the rock is called a quartz diorite.
When black mica or augite are the preponderating iron-magnesium
silicates the rock becomes a mica diorite or an augite diorite. In
diorites the silica ranges from about 49 to 63 per cent, but in quartz
diorite it rises to about 69 per cent, which is the minimum in granite.
The iron oxides range from 0.52 to 9.70 per cent, the magnesia from
less than 1 to over 11 per cent, byt usually from 2 to 7 per cent.
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Diabase consists essentially of a feldspar of the series containing
lime, or soda and lime, together with a pyroxene or augite (alumina,
lime, magnesia, iron), which, however, is frequently altered to horn-
blende or other secondary minerals; also magnetite or ilmenite or
both. - Olivine may or may not be present, and some specimens con-
tain a little quartz. The accessory minerals are orthoclase, biotite,
pyrite, hypersthene, apatite. The secondary ones are hernblende, a
white mica, chlorite, epidote, serpentine, calcite. The percentage of
silica in diabase ranges from about 45 to nearly 57, of iron oxides
from about 9 to 14, and of magnesia from 3 to 9.

These “black granites,” as will be seen by the foregomcr descrip-
tion, are distinguished chemically from the ordinary granites. by
their low percentage of silica (45 to 67 per cent) their high maxima
of iron oxides (9 to 14 per cent), and of magnesia (9 to 11 per cent),
and mineralogically by their dominant feldspar not being a potash
feldspar, and generally also by their considerable content of the
darker iron-magnesia minerals.

TEXTURE.

The general texture of the black granites corresponds in grade
to that of the fine and medium granites. In the diorites the arrange-
ment and order of crystallization of'the minerals always correspond
to those of the. granites, describédon- page 20. In some of the
gabbros this‘is also true, but in others'and in diabase the arrange-
ment greatly differs. The feldspars are in needlelike crystals, be-
tween which the pyroxene has afterwards crystallized.

PHYSICAL PROPERTIES.

Aside from their great toughness, the diorites and the granitic
gabbros probably differ but little in physical properties from gran-
ites of the same grade of texture. By reason both of their peculiar
texture and their nnngraloglcal composition, the diabases and gabbros
with ¢ ophltlc " texture, described on page 136, should dlﬂ’er con-
siderably in physwal properties from the aramtes As these stones
are rarely used in large bulldmgs, owmg to the difficulty of quarry-
ing them either in blocks of sufficient 51ze or at low enough cost,
data as to their compressive strength and other useful physwal
properties are not available. -

The specific gravity of gabbro : ranges from 2.66 to about 3, that
of diabase from 2.7 to 2.98, and that of diorite averages 295 In
these rocks it thus usually e‘tceeds that of granite.

‘As the black granites are used chleﬂy for monumental purposes,
and particularly for inscriptions, their color, susceptibility to polish,
and the amount of contrast between théir cut or hammered and:
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their polished surfaces are the rphysical properties of chief economic
importance.

Doctor Merrill ¢« explains the cause of these contrasts very satis-
factorily:
* The impact of the hammer breaks up the granules on the immediate surface,
so that the light falling upon it is reflected, instead of absorbed, and the
resultant effect upon the eye is that of whiteness. The darker color -of a
polished surface is due merely to the fact that, through careful grinding, all
these irregularities and reflecting.surfaces are removed, the light penetrating
the stone is absorbed, and the effect upon the eye is that of a more or less
complete absence of light, or darkness. 0bviouslAy,‘ ‘then, the more transparent
the feldspars and the greater the abundance of dark minerals, the greater will
be the contrast between hammered and polished surfaces. This is a matter
worthy of consideration in cases where it is wished, as in a monument, to have
a polished die, surrounded by a margin of hammered work to give contrast.

The ordinary granites, while taking a high polish, do not afford
such strong contrasts- between hammered and polished surfaces as
do the “black granites.” In some black granites this. seems clequy
to be due to their’ larger’ pcrcentage ‘of the black. mmerlls, but in
others, as some of the qua1t7 diorites r1n Whlch the black mlnemls do
not e\ceed those in some gray grt mltes, the cause of: this marked con-
frast must be sought in some optlcal property oi the soda-lime teld.
spar and in its relative abundance. v

b4

e}

«“BLACK GRANITES” OF M‘AINEL
CLASSIFICATION.

The black granites at the quarries and prospects visited by the
writer include: '
(1) Gabbros: Gabbro, hypersthene-olivine gabbro, noute, ohv1m,
norlte
(2) An altered diabase porphyry
(3) Diorites: Quartz diorite, mica- quart/ diorite.
The appearance and the petrographlc characteristics of the stone at
each quarry will be stated in Part II of this bulletin, in the de-
scriptions of the quarries and of their products, and a cl‘ISSlflC‘lthfl
of black granites based upon economic principles will be found on
page 75. These black granites vary considerably in shade and a littlc
in color. The olivine norite of the Heal quarry, near Belfagt, i
almost black, but under a side light shows small, brilliant dark-g green
areas of hypersthene. The Vinalhaven olivine norite is quite black
and fine textured. The Addison hypersthene-olivine gabbro is black,
with small, irregular {\vhite areas of feldspar. The South Berwick

@ Merrill, Geo. P, The physical, chemical, and economic properties of buildiug stones
Maryland Geol. Sulvey, vol. 2, 1898, p. 64, .
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gabbro is a very dark olive. The Hermon Hill rock is porphyritic
and dark green. A little less dark than these, and without any green-
ish tinge, are the mica-quartz diorites of Beaver Lake (Calais) and
the gabbros from Meddybemps Lake and Mingo Bailey’s quarry, in
Calais, while the quartz and mica-quartz diorites of Round Pond,
East Sullivan, and Calais (Gardner) are all still lighter, and would
pass for dark gray. Most of these stones take a beautiful polish, and
all of them show very marked contrasts between the polished and cut
surfaces. That contrast naturally is still more marked: in the darker
ones. The polished surfaces of most of these rocks show minute par-
ticles of magnetite. Large blocks of the Meddybemps Lake gabbro
deflect the magnetic needle, and it is reported that the rock contains
a very small amount ‘of gold by assay, while platinum is reported
from the Hermon Hill rock.

GENERAL STRUCTURE.

Rift.—The course of the rift at the black granite quarries is given
in the quarry descriptions. No other Maine black granite has such a
marked rift as that of the Meddybemps Lake gabbro.

Sheets.—The sheet structure is not so well marked in the black
granites as in ordinary granites, and herein lies the chief difficulty in
quarrying them. Pls. X, B, and XI, B, show the character of the
sheets in the Round Pond quartz diorite. Pl. X, 4, shows it in the
Addison gabbro. The sheets there range from 3 to 17 feet in thick-
ness. In the Meddybemps Lake gabbro the sheets are well developed,
heing parallel to the banding and the rift, and are spaced from 1 to 6
feet.

Joints—The courses of the joints are shown in the quarry dia-
~grams. Jointing in the Addison gabbro is shown in PL. X, 4, and in
the Round Pond diorite its relation to a diabase dike is shown in
Pl XI, 4. Generally the spacing of the joints in the black granites
is smell, which prevents the quarrying of blocks of very large
dlmensmns

VARIATIONS IN THE ROCK.

Banding.—The gabbro of Meddybemps Lake is traversed, in at
least its upper part, by light-gray bands that range in thickness from
one-fourth inch to 2 inches. Their lighter shade is the result of a
greater proportion of feldspar. These bands dip at an angle of 15°,
and run parallel to both sheet and rift structure. Pl X, 4, shows a
similar but less pronounced banding in the Addison gabbro.

This banding represents not only the flow of the eruptive, but also
different segregations of the principal minerals of the rock, alternat-
ing with one another. This structure resembles that observed in
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A. PLEASANT RIVER BLACK-GRANITE QUARRY, IN ADDISON. LOOKING NORTH-NORTHWEST.

Showing the sheets crossed by frequent joints striking N. 80° E., the banding of the olivine gabbro, and
several dikes of whitish quartz monzonite.

B. ROUND POND BLACK-GRANITE (UPPER) QUARRY, IN LINCOLN COUNTY. LOOKING
SOUTH-SOUTHEAST.

Showing the quartz-diorite sheets crossed by a 2 foot 4 inch dike of coarse pegmatite.
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certain Scotch gabbros, but in them the banding was also contorted
prior to crystalhmtlon o

Dikes—The Addison gabbro is traversed by whitish dikes of fine-
grained quartz monzonite, from 1 to 14 inches thick. (See Pl X, 4.)
They have a border, from one-twentieth to three-fourth inch thick,
of coarser material, in which the particles measure up to one-tenth
inch in diameter. The constituent minerals, in descending order of
" abundance, are soda-lime feldspar (oligoclase-andesine), potash feld-
spar (orthoclase) in slightly less amount, clear quartz, biotite, and
hornblende, together with accessory magnetite, titanite, and apatite.
The texture of this dike rock differs from that of any of the aplite
dikes examined from the granite quarries in that the soda-lime feld-
spar is mostly in lath-shaped crystals (0.37 by 0.07-0:11 mm.), al-
“though occasionally also in squarish forms, and makes up an irregular
network, the meshes of which are filled with quartz. :

In the mica-quartz diorite of the Beaver Lake quarry, near Red-
‘beach (p. 164), there is a dike of grayish pinkish aplite, from 4 to 8
inches wide, which appears to be more recent than a neighboring
dike of olivine basalt, as its branches cross it. The particles in this
aplite range from 0.11 to 0.91 mm., averaging roughly about 0.30
mm., and consist of soda-lime feldspar ( ohgodase) much less potash
feldspar, quartz, and biotite. The aplite is thus a biotite granite.

Dikes of pegmatite and also of aplite traverse the Round Pond
(Lincoln County) quartz diorite (see Pls. X; B, and XI, 4), and
pegmatites penetrate the overlying sedimentary schists. Miss Bas--
com has described some schists and pegmatites from points in Johns
Bay, about 8 miles south-southwest of Round Pond, which are prob-
-ably of the same age.? Tt is uncertain whether the lenses and dikes of
pegmatite in the schists were formed prior to the veins in the diorite.

The quartz diovite of Round Pond (Lincoln County) is also
traversed by a diabase dike, which also crosses one of the pecrmamtc
dikes and is therefore of later date. (See Pl. XI, A4.) The mica-
quartz diorite of Beaver Lalke, near Redbeach, in Washington County,
is traversed by a dike of olivine basalt, a very fine-grained bldck
rock consisting of needlelike crystals of feldspar (andesine-labra-
~dorite) with pyroxene, olivine, and magnetite, together with acces-
sory biotite and a white mica.

Contacts.—The only contact of black granite with other rocks well
exposed at the quarries visited in the preparation of this report is at
the Round Pond quarry. (Peter Svensen & Co., p. 139.) This has

¢ See Geikie, after Teall, op. cit., p. 256.

b Bascom, Florence, On some dikes in the vicinity of Johns Bay, Maine: Am. Geologist,
vol. 23, 1899, pp. 275-280, Pls. 1X, X, XI. Sece also in this connection: Lord, E. C,,
Notes on the geology and petrography of Monhegan Island, Maine : Am. Geologist, vol. 26,
1900, pp. 329-347.

o
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been referred to by Professor Wolft.2 At this place there is a finely
plicated quartz-feldspar (andesine acid labradorite) hornblende-bio-
tite schist, with accessory pyroxene, titanite, and apatite, striking N.
15° E., with numerous dikes of pegmatite, up to 2 feet 6 inches
thick, parallel in places to the strike of the sehist. On the-southwest
wall of the lower quarry a tongue of this schist 10 to 15 feet thick
and 40 feet long lies in the diorite, as shown in Pl XI, B. It
reappears on the northeast wall.® The contact of the diabase por-
phyry of Hermon Hill, near Bangor, is described on page 147.

TEXT-BOOK REFERENCES ON GRANITE AND BLACK
"GRANITES.

As the matter contained in the foregoing pages may not fully pro-
vide answers to all questions that may arise in the minds of persons
interested in tracing the phenomena in granite quarries to their
causes, the names of a few reliable general works in English on the
subjects considered are here given.

Diller, Joseph 8. Educational series of rock specimens collected and dis-

. tributed by the United States Geological Survey: Bull. U. 8. Geol. Sur-
vey No. 150. 1898.

Granites, pp. 51, 170-180; gabbro, pp. 51, 52, 278-288; diorite, pp. 241-244;
diabase, pp. 264-278; basalt, pp. 51, 52, 254-256. . .
" Geikie, Archibald. Text-book of geology, fourth edition. Tondon, 1903. .

Granite, etc., pp. 89, 90, 203-209, 402-415, 715-809; gabbro, pp. 231, 232,
256G ; diorite, p. 223 ; diabase, p. 233 ; basalt, p. 234.
Harker, Alfred. Petrography for students: An introduction to the study of
rocks under the microscope, second edition. 1897.
Granites, pp. 27-41; gabbros, pp. 67-81; diorite, pp.- 54—-66; basalts, pp.
188-200.
Hatch, Frederick H. An introduction to the study of petrology; the igneous
rocks, second edition. London. 1891.
Xemp, James I. A handbook of rocks for use without the microscope, third
edition. New York. 1904.
The granites, pp. 33—-38; gabbros, pp. 72-74; diorites, pp. 60-62; diabases, pp.
T0-72.
Luquer, Lea M. Minerals in rock sections, revised edition. New York. 1905.
Merrill, Geo. P. A treatise on rocks, rock weathering, and soils. New York,
1897. :

Igneous rocks, pp. 58-64; granites, pp. 65-68; diorites, pp. 81, 82; diabases;
pp. 87, 88; basalts, pp. 90, 91; weathering, pp. 170-214. See also the same
headings in the revised edition of same work, which has just appeared.

e Wolff, J. E., Details regarding Maine quarries: Tenth Census, vol. 10, 1888, p. 121,
b As to the schist and pegmatite, see Bascom, op. cit., p. 61,
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ROUND POND BLACK-GRANITE (LOWER) QUARRY.

A. Showing the quartz diorite traversed by a small dike of pegmatite, and both crossed by a 2 foot 6 inch diabase dike. Looking west-southwest. The diarite shows
joints parallel to the dike. B. Southwest wall, showing a tongue of schist within the diorite, crossed by sheet structure; joint (B) at the right.
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PART 1I.—ECONOMIC FEATURES.

The practical side of the granite industry will now be considered. -
The sections on the tests of granite and granite quarrying are of
general application, but the rest of the matter has reference only to
Maine granites and quarries. A list of the more important works on
granite quarries and quarrying and other matters of economic char-
acter will be found at the end, together with a glossary of both scien-
tific and qualry terms.

TESTS OF GRANITE.

The testing of granite is a subject of considerable importance, as
wmay be seen by its litérature.s As pointed out by Merrill, there is
danger of attaching undue importance to tests of compressive strength
alone, the results of which in nearly all cases far exceed the generous
margin allowed by architects beyond that required by the weightiest
structures. On the other hand, there is danger of losing sight of sev-
eral other important qualities which ought to be carefully tested and
upon which the economic value of granite in part depends. The fol-
lowing tests include all the kinds made at European testing institu-
tions or recommended by American authorities, as well as some sug-
gested by the investigation of Maine granites.

Chemical analysis—Chemical analysis is made in order to deter-
mine the amount of iron and lime, or to detect anything abnormal in
the composition.

Determination of (aC0,—Tests are made to determine the pres-
ence of lime not comblned with silicates in order to ascertain the
percentage of CaCO, (lime carbondte) present. This is done by
powdering and treatment with warm dilute acetic acid. (See p. 94.)

Test for discoloration.—The method applied by Daly (Bull. U. S.
Geol. Survey No. 209, p. 52) seéins to be well adapted for this purpose.
A piece of fresh rock is immersed in a stream of carbon-dioxide
gas for 20 minutes and then kept in an atmosphere of that gas for
24 hours. Another piece of fresh rock is placed in an atmosphere
of purified oxygen over night and then exposed for 30 minutes to
a temperature of 150° C. (302° F.). Any discoloration due to the
carbonization or oxidation of the minutest particles of any mineral

‘“would be sure to show itself under these tests.

Mineral composition.—This is determined by the microscopic exam-
ination of a considerable number of typical thin sections. All the
mineral constituents are noted, and the average size of the mineral

o See Bibliography, p. 184,
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particles in the case of the fine-textured granites is estimated. Any
peculiarities of texture, rift, etc., can also be noted.

Proportions of minerals—A method has been devised by Rosiwal,
of the Austrian Geological Survey,* by which the approximate pro-
portions of the chief minerals (feldspar, quartz, mica, hornblende)
and their average size can be determined. This consists in tracing
a network of lines intersecting one another at right angles upon &’
polished granite surface, at intervals so far' distant that no two
parallel lines will traverse the same mineral particle. The total
length of the lines is measured, then the diameters of all the particles
of each kind of mineral are added separately and their proportion
to the total length of the lines obtained. The average size of the

- particles of each mineral can be also calculated from the same
measurements. Although this method was primarily designed for
application to the coarse and medium granites, it can be extended
also to the finer ones by drawing the lines upon camera-lucida draw-
ings made from thin sections of such granites under polarized light.
As the quartz is the source of the vitreousness of the rock the deter-
mination of its amount is important. The incompleteness of the col-
lection of polished specimens of Maine granites and the short limit
of time available have alone prevented the application of this method
in the preparation of this report, but the method was experimentally
applied to a specimen of the coarse reddish granite from Hardwood
Island, near Jonesport, and the results are given on page 173.

Polish.—Besides the manifest ob]ect of this test it also facilitates
exact dESCI‘lptIOIlS of color and comparisons between different granites.
The size of the mica plates determines the brilliancy and dumblhty
of the polish more than does their number—that is, a considerable
number of very minute mica plates is not objectionable.

Hardness—As pointed out by Hawes? the hardness of certain
granites is not due entirely to the quartz, which is always equally
hard and brittle and which the tools do not cut but crush, but to the
feldspar, which is of variable hardness and, it might be added, has
different cleavages, and the proportion of which in relation to quartz
also varies. Rosiwale adopting a principle established by Toula,
takes a piece of smooth unpolished granite of about 2 grams weight
and rubs it with emery (of 0.2 mm. diameter of particle) upon a
glass or metal plate for 6 or 8 minutes until the emery loses its
effectiveness. The granite is then weighed again and its loss of

EUr

e See Rosiwal, August, Ueber geometrische Gesteinsanalysen; ein einfacher Weg zur
siffermiissigen Feststellung des quantitiitsverhiiltnisses der Mineralbestandtheile gemeng-
ter Gesteine: Verhandl. der IX.-K. geol. Reichsanstalt, vol. 32, pp. 143-175.

b Hawes, G. W. (edited by Merrill), Granite; Building stones of the United States and

statistics of the quarry industry: Tenth Census, vol. 10, 1888, pp. 16-18.

: ¢ Neue Untersuchungsergebnisse itber die Hiirte von Mmerallen und Gesteinen : Vcrhandl
K.-K. geol. Reichsanstalt, 1896, p. 488,
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volume calculated. He found, assigning to emery an arbitrary value
of 1,000 as representing its average hardness, that granite from 9
localities showed the following degrees of hardness: 31.7, 38.1, 41.7,
44.8, 484, 50.7, 52.9, 56.6, and 67.1. The extremes of these figures
show that some granites have a general hardness more than twice as
great as others.

J. F. Williams ¢ proposed to determine the relative hardness of
granites by noting the rate of penetration of a drill of -a given
diameter, or by measuring the distance to which such a drill will
penetrate without being sharpened, or the amount of surface of
rough-pointed granite which can be reduced to a bush-hammered
surface per hour. Singe the introduction of pneumatic drills and sur-
facers these methods can be easily applied.

Compressive strength.—The methods of testing the strength of
building stones have grown in precision. The first requisite is that
the cubes to be tested should be sawed by diamond saws and not ham-
mered out. The next is that the direction of both rift and grain
should be indicated thereon, and that three cubes should be tested, one
with pressure applied parallel to the direction of the rift, one applied
parallel to that of the grain, and the third at right angles to rift
and grain. Where the rift and grain are pronounced the three
results will differ: As in the reports of tests made with the testing
machine at the Watertown Arsenal, Mass., the number of pounds
pressure at which the first crack is produced should always be
given, as well as that at which the cube is crushed. It is assumed
that these tests are made in a dry atmosphere.

T'ransverse strength, shearing strength, and compressive elasticity.—
It has been found useful for certain architectural purposes to test
these qualities in granite.

~ Porosity. —Buckley points out ¢ that the danger from frost dependb
not upon the amount of absorption but upon the size of the pore
space. Rocks with large pore spaces stand frost better than those
with small ones, because they do not retain the water that they absorb.
Tests of porosity are therefore important. Buckley used the dry and
saturated weights obtained for the samples used in computing the
_specific gravity.

The difference in these weights was multiplied by the specific gravity of the
rock. This amount was added to the dry weight, giving the sum. The differ-
ence of the dry and saturated weights multiplied by the specific gravity of the
rock was then divided by the sum. This last result is the actual percentage of
pore space compared with the volume of the sample tested.

@ Igneous rocks of Arkansas: Ann. Rept. Geol. Survey Arkansas, vol. 1, 1890, p. 41.

b See Buckley, Building and Ornamental Stones of Wisconsin, pp. 396-398. Also
‘Rept. of tests of metal, etc., Watertown Arsenal (1895), 1896, pp. 319-322, 339-351,
407-411. Some of the results as to elasticity are given on page 21 of this report. .

© Buckley, op. cit., pp. 68, 69, 372-376, 400, 413.

3495—Bull. 313—07—5
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Freezing and thawing—Buckley’s method ¢ consists in drying
1-inch and 2-inch cubes at a temperature of 110° C. and weighing
them. After being saturated in distilled water they were exposed
overnight to a temperature below freezing. They were then thawed
out and soaked in warm distilled water. This process was continued
for thirty-five days, when they were again dried at 110° C. and
weighed Finally the same stones were subjected to the tests for com-
pressive.strength and the results compared Wlth those for stones not
thus treated. :

Absorption and compresszon —The complete saturation of a stone
- and the determination of the amount-of absorption are effected by a
method described at length by Buckley.? The saturated stone should
then be tested for compressive strength and the result compared w1th
that obtained from dry stone.

Behavior under fire—This test is best applied to saturated speci-
mens, which are then exposed in a laboratory furnace to a tempera-
ture up to 1,500° F. and the effect noted. Some of them can be
allowed to cool gradually, but others should be immersed auickly in
cold water; or they may be exposed to high temperature while under
compression and then cooled slowly or quickly.¢

Specific gravity—The specific gravity is the weight of the stone
at 16° C. compared with that of the same volume of distilled water
at 4° C. All air should first be removed from the piece to be tested
by boiling in distilled water. The specific gravity is also mquired
for the test of porosity. '

Wezght per cubic foot—The weight of the dry store per cubic
foot is obtained by multiplying its spec1ﬁc gravity by the weight of
a cubic foot of water, but from this there should be deducted “ the
weight of a quantity of stone of the same specific gravity equal in
volume to the percentage of the pore space in the stone.”@ This
gives the actual weight of the stone free from interstitial water.

Coefficient of expansion.—Finally, it may be desirable to obtain
the coefficient of expansion of a granite intended for some particular
construction. The expansion of certain granites was determined at
* the Watertown Arsenal by hot and cold water baths. The stones
thus tested were afterwards subjected to the test for transverse
strength, when it was found that they had lost 16.93 per cent of their-
original strength.

A list of the various tests applied to building stones by German
testing institutions is given by Herrmann.f

¢ Buckley, op, cit., p. 71.

b Buckley, op. cit., pp. 64-67.

¢ Buckley, op. cit., pp. 73, 411.

4 Buckley, op. cit., p. 70.

¢ Rept. of tests of metal, etc., p. 320.

7 Steinbruchindustrie und Steinbruchgeologie, p. 10 et seq.
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ADAPTABILITY TO DIFFERENT USES.

The successful use of granite depends upon a careful consideration
of its various adaptabilities. The granites proper, as will be seen
by the description of the Maine granites alone (pp. 73, 74), include
stones which vary greatly in texture, color, and shade. The coarse-
textured ones are best adapted- to massive structures, while the fine-
textured ones are better adapted to lighter structures, monuments,
and statues. The reason for this is that in coarse-textured granites .
the large feldspars crossing the various sculptural designs at all sorts
of angles produce lines and reflections that interfere with the lights
and shades produced by the sculptor’s design, and thus mar their
effect. The fine granites are well adapted to light structures and to
fine sculpture, as is shown in the delicately carved panel and the
statue represented in P1. XIV, A and B. Some coarse granites, how-
ever, lend themselves well to coarse carvings, especially when these
are to be placed in the higher parts of buildings, as was the lintel of
Vinalhaven granite shown in Pl. XTII, 4. Then there is the matter
of color and shade. There is large room for the exercise of artistic
taste in deciding which colors and shade will best harmonize or con-
trast with one another in a granite. structure or with the colors of
other stones or materials in a composite structure. There is also
room for choice between different granites in ornamental work,"
because of the different amount of.contrast between the polished,
hammered, and rough surfaces of stones of difterent color and texture,
although the polished surface is always darkest and the hammered
lightest. Tarre in 1895 wrote of a demand by architects for rust-
colored granite (sap) for use in connection with light-colored stone
in order to produce pleasing contrasts. (See further p. 72.) _

The black granites are obviously best adapted for inscriptions
where legibility at a distance is the prime object, and also for all
ornamental work in which more marked contrasts are desired than
the ordinary granite can furnish. The black granites are sometimes
combined with ordinary granite of light shade in monumental work,
the die being of black granite.

GRANITE QUARRYING.

The problemis that confront the granite quarryman are numerons.
Their solution requires not only capital, but practical experience,
judgment, a little geological knowledge, and some mathematics. It
is, first of all, assumed that suitably prepared specimens of the fresh
rock have been procured and subjected by competent persons, pro-
vided with the necessary machines and instruments, to the tests

‘s Beonomic geology of the United States, p. 363.
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enumerated on pages 63-66 in order that the quality of the stone
may be scientifically determined.

Exploration of surface—The next step is a careful exploration of
the granite surface, if necessary, by stripping in trenches, with a
view to determine the areal extent of the quality of stone tested, the
character of the jointing, the presence of headings, dikes, and veins,
and the frequency of knots.

-Stripping.—The thickness of soil or till upon the granite surface
and that of the decomposed surface rock should be estimated. In
some places the removal of this covering involves large expenditures;
in others the expense is so small as to be negligible.

Sheets, rift, and grain—A sufficient amount of, vertical explora-
tion should be made, possibly by core drilling, in order to determine
the thickness of the sheets, the width of the sap, the direction ‘and
amount of rift and grain. .

Quarry site—With these preliminaries a quarry site should be
selected. In this selection the inclination of the sheets and the loca-
ton of headings and dikes should be considered, as well as the
amount of stripping, the location of dumps, the drainage, and the
facilities for transportation. The location of a quarry on a level
‘tract, away from streams or shore, may entail insurmountable drain-

age dlfﬁcultles

Transportation—The cost of transporting the product i1s obvi-
ously one of the great factors in granite quarrying. The basis of .
the Maine granite industry is the location of its quarries at
tidewater. At many quarries schooners of 175 registered tonnage—
that is, carrying from 300-350 long tons—are laden within 500 feet
and some within 125 feet of the point where the stone is quarried.
(See PL. XII, 4.) - Notwithstanding the greater cost of transporta-
tion by rail and the necessity, in many places, of a second handling,
Maine granite has found its way far into the interior, as will be
seen by reference to the description of the quarries under the heading
of “Product.” This is supposed to be due to the fact that the com- -
pleteness of the plants and the ability of the firms in handling large
contracts has more than counterbalanced the great distance of the
quarry from market. But in any case the transportation of the
product any considerable distance by teams to railroad or wharf is a
very serious drawback. When the quarry is at a considerable eleva-
tion above the railroad or wharf, as at Mount Waldo and Mosquito
Mountain, in Frankfort, elaborate systems of gravity rail transporta-
tion must be provided. At each of these quarries this has involved
about 1} miles of railroad track, besides special engines and gle‘lt
lengths of steel cable.

Drainage—In small and newly opened quarries. drainage is an
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A. WEBSTER QUARRY, ON PLEASANT RIVER, AT END OF WINTER HARBOR, VINALHAVEN.
LOOKING WEST.

Granite-laden schooner to right. Photograph by Merrithew.

B. PAVING-BLOCK QUARRY AT VINALHAVEN. A “*MOTION."”

Photograph by Merrithew.
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insignificant matter, but as the quarry deepens it assumes 1mportance

Where the quarry stands at some elevation the drainage is easily
disposed of by ordinary piping or siphoning, but if the quarry bot-
tom lies below the level of the surrounding tract and if the drainage
exceeds the needs of the boilers, pumping mustebe resorted to; but
even in such places there must be some available stream or shore
{o carry off the water. The amount of pumping requisite varies
greatly. A

Water supply—When the needs of the boilers exceed the amount
supplied by the drainage, neighboring springs or brooks are resorted
to. On small islands that are without streams.or copious springs
the question of water supply in large quarries is a serious one. At
one of the Crotch Island quarries water has been brought from
Stonington, a mile dlstant, at an expense of $110 a month, and at the
High Isle quarry water is obtained by pumping from accumulations
in the old quarry pits on Dix Island. This required 3,900 feet of
3-inch pipe. In order to obviate such outlays bored wells are being
resorted to, by means of which it is expected that the entire drainage
of these islands will be made available. As explained on page 38,
it is only the joint and sheet structure that makes granite a source
of water. The subject of well boring in granite will be discussed in
a paper to be published by the United States Geological Survey..
If well boring should fail to yield an adequate supply to island
quarries, the condensation of sea water could still be resorted to, as
in ocean navigation. '

Use of explosives and wedges.—At no point in granite quarrying
is more experience and judgment requisite than in the use of explo-
sives. The selection of the place for blasting, the size and shape of
the hole, the selection of the powder, and the size of the charge are
all matters requiring careful consideration. The thickness of the
sheet, the proximity of joints, the vitreousness of the stone, its rift
and grain structure, the physical and mathematical laws governing
the action of explosives, and the direction in which the quarryman
.desires to split the mass are all factors in each problem.

The mathematics of the subject will be found treated in a recent
book by Daw,} and a general description of quarry methods will be
found in a report by Walter B. Smith.c

The practice of foremen in the thirty principal granite quarries of
Maine, as explained by them to the writer, was found to be as follows:
Vertical blast holes almost as deep as the thickness of the sheet are

¢ Bowman, Isaiah, Well-drilling methods : Water Sup and Irr. Pflpcr (in preparation).

bDaw, A. W. and Z. W., The blasting of rocks in mines, quarries, and tunnels, etc.,
pt. 1, London, 1898.

¢ Methods of quarrying, cutting, and polishing granite: Mineral Industries; Eleventh
Census, 1892, pp. 612-618; also Sixteenth Ann. Rept. U. 8. Geol. Survey, pt. 4 (1894-5),
pp. 446-456.
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drilled by pneumatic or steam drills along a proposed line of fracture
under three sets of conditions. The block to be loosened must be: (A)
Bounded laterally by two free ends (consisting either of two artificial
channels or two joints or headings or dikes, or else of one of these and
one channel) and bounded the other way by one quarried face and the
desired line of fracture; or (B) bounded laterally by one channel
and the proposed line of fracture and the other way by a heading or
joint and a free face; or (C) not bounded laterally by any free end
and the other way only by the working face. In this case after the
fracture is made the two other sides of the block must be cut either
by blasting or splitting. ‘In all these cases the boundaries of the block
are the upper and lower surfaces of the sheets, and the lines of frac-
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Fra. S.—Diagrams illustrating methods of using explosives in Maine granite quarries.
F, face; J, joint, heading, or'dike; C, channel ; H, “ hard-way » or “ cut-off.”" The round
dots represent blast holes. In diagram X the diagonal crack shows effect of not chan-
neling on right side. In method shown in diagram B explosives are not used along the
rift, and in that of H (Hallowell granite) little or no explosive is used along the grain.

ture must follow either the rift or the grain. Where the grain is
wealk it requires double the number of blast holes to effect a fracture
along it that it does along the rift. Where there is no vertical rift or
grain it is impracticable to use method C, and in such cases, even with
two free ends, channeling is resorted to. T
Exceptionally still another method is in use, which requires only
one lateral joint face and one working face (besides the sheet sur-
faces), the line of fracture forming the third side. But this method
is regarded as hazardous by the more experienced men, for the frac-
ture is apt to leave its direction of parallelism to the working face
and swerve off diagonally to meet it. Processes A, B, and C are illus-
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—

A. LINTEL FOR NEW YORK CUSTOM-HOUSE, CARVED FROM EVEN-GRAINED COARSE-
TEXTURED BIOTITE GRANITE OF SANDS QUARRY, VINALHAVEN.

Showing adaptab'lity for coarser sculpture. Portion at left of head unfinished. Photograph by
Merrithew.

B. MONOLITHIC COLUMNS OF COARSE-TEXTURED BIOTITE GRANITE QUARRIED AT
PALMER QUARRY, VINALHAVEN, FOR THE CATHEDRAL OF ST. JOHN THE DIVINE,
AT NEW YORK.

Length, 51 feet 6 inches to 54 feet; diameter, 6 feet. One column in lathe.
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trated - in fig. 3, diagrams A, B, and C. The case without rift or
“grain is marked D, and the hazardous one X. .

The blast holes are usually ¢ lewis holes,” which consist of two or
three contiguous drill holes, with the intervening rock chiseled out,
or, where less force is required, “ knox holes,” consisting of a circular
drill hole, with two diametrically opposite lateral vertical grooves.
The drill holes may be made divergent below. The ¢ channels”
about 4 feet wide and are made either by drilling blast holes in zigzag
order, which are fired singly in diagonal order, or by drilling holes
on both sides of the proposed channel in close order; or else the
channel consists of a single row of contiguous drill holes. This prac-
tice is found more.cconomical than that of using a regular channehng
machine. When the stone is delicate, as in the IIa]lowell quarries,
powder is used sparingly or not at all. In the latter case channeling
is done in two directions at 90°, and the operation is completed by
splitting by wedges in the third. (See fig. 3, diagram H.)

At the Long Cove quarry of Booth Brothers and Hurricane Isle
Granite Company (p. 128) mining is resorted to. Shafts and cross
tunnels are blasted out on the plan of an inverted T ( T) and large
quqntities of powder are exploded in the ends of the horizontal
parts, in order to loosen a great mass of overlying rock.

After the block has been loosened by methods A, B, or C, 1t is
broken up into minor blocks by “ splitting.” As is well known, split-
ting is now done almost entirely by the use of pneumatic plug drills.
The holes are 3 to 4 inches deep, three-fourths inch in diameter, and
a few inches apart. Every few feet a deepel hole is drilled. Iron
wedges are then vely gradually driven in between steel side pieces
called “ feathers.”

A difterence is found in blastmg and sphttlng gmmte in winter and
summer. A low temperature increases its cohesiveness, but, plobably
in connection with wqtel, increases its fissility where the rift ” is
feeble.

It is reported that in quarries in Finland the expansive power of
freezing water is regularly used in splitting. This is in line with the
ancient Egyptian use of -the expansion of wet woody tissue. A
method of blasting in use in some of the English coal mines by means
of the expansion of slaked lime may be susceptlble of adaption to the
quarrying of the more delicate granites.

In this connection should be  mentioned the method recently
adopted in the granite quarries of North Carolina of developing an
incipient sheet structure by the use of high explosives followed by
the application of compressed air. (See footnote, p. 37.)

¢ See Mosley, Paget, On a new method of mining coal: Jour. Iron and Steel Inétltute,
London, 1882, pp. 53-62,
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Utilization of waste.~~In most of the Maine quarries the thin sheets
- and the waste material are worked up into paving blocks, which con-
sume not only the smaller fragments, but blocks which are disfigured
by sap or knots. The size of these blocks differs for different cities.
The standard in New York is from 11°to 14 by 4 by 7 inches. The
flat side is cut parallel to the rift. Paving stones are the only prod-
uct of some quarries. The drilling at such quarries is generally done
by hand. A paving-stone quarry, possibly from its often simple and
temporary character, is called a “ motion.” (See Pl. XII, B.) The
magnitude of the paving-stone industry in Maine can be seen from
the statistics on page 183. Another use of waste is for crushed stone
for macadamizing roads. The only quarry in Maine that is provided
with a stone crusher for the utilization of its waste in this way is that
at North Jay. The diabase dikes which are so inconvenient in some
granite quarries could well be utilized in this way also, and would
furnish a kind of crushed stone for which there might be a greater
demand than for crushed granite. The architectural use of discol-
ored granite (sap) is in vogue at the Cape Ann, Mass., quarries,
where the Rockport public library has been made of it and the unal-
tered granite used for trimmings. No such thing was encountered
in Maine. That sort of waste could be cheaply supplied by many
quarries,

ECONOMIC CLASSIFICATION OF MAINE GRANITES.

A scientific classification of these granites has already been given
on pages 24, 25. Maine granites, considered in respect to their uses,
may be divided into five classes: (@) Constructional, used for bridges,
. docks, retaining walls, buildings, or the bases of monuments; ()
statuary, for statue and delicate monumental or ornamental work;
(¢) inscriptional, for inscribed dies and tablets; (d) curbing, for
curbstones, straight or circular, and cross walks, and (¢) paving,
those which are used exclusively for paving blocks. But in order
to convey an adequate idea of the great variety of these granites
they have been divided into 14 groups. This classification is based
upon the most conspicuous economic characteristic, be it either color
or texture. The designations of these groups are: (1) Reddish (di-
vided into light, bright, and dark), (2) pinkish-buff, (3) light lav-
ender, (4) gray (black and white, white dominant, the minerals
affording- strong contrasts), (5) gray, porphyritic, (6) buf, (7)
greenish gray, (8) black and white (black dominant), (9) growv,
with weak contrasts, (10) muscovite (white mica conspicuous), (11)
fine textured, (12) wery coarse, (13)-paving, fine with isolated crys-
tals, (14) black (divided into black, greenish black, and medium
gray). In the following table the localities where each of these
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A B

CARVINGS FROM LIGHT-GRAY FINE-TEXTURED BIOTITE-MUSCOVITE GRANITE FROM THE STINCHFIELD QUARRY, NEAR HALLOWELL,
SHOWING ADAPTATION TO DELICATE SCULPTURE.

A. Part of panel at side of entrance to New York Bank of Commerce. B. Statue erected in 1906 at the Hall of Records in New York.
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granites is quarried are given, and references are made to the pages
on which a complete description of the stone can be found. Con-
nected with those descriptions are particulars as to the quarries and
the firms operating them.

Iconomic classification of Maine granites.

1. Reddish (medium to coarse) :
Light—
Wells (p. 182). .
Black Island (p. 96).
Mount Desert: Hall Quarry, Campbell & Macomber (p. 98).
Swans Island: Toothachers Cove (p. 115).
Bright—
Redbeach : Maine Red Granite Company (p. 165) ; Redbeach Granite
Company (p. 167).
Dark—
Shattuck Mountain (p. 164).
Redbeach: Mingo Bailey & Co. (p. 165).
" Jonesport: Head Harbor and Hardwood Islands (pp- 171 172).
Marshfield : Machias Granite Company (p. 173).
Black Island: Redcliff quarry (p. 96).
Mount Desert: Southwest Harbor: Carroll quarry (p. 116).
Joneshoro- quarries (pp. 168, 169).
2, Pinkish buff (medium to coarse) : ‘ ) ‘
Vinalhaven: Sands quarry (p. 129) ; Palmer quarry (p. 132); Webster
quarry- (p. 134) ; Black quarry (p. 184) ; Armbrust quarry (p. 135).
Hurricane Island quarry (p. 122).
High Island (p. 122).
Dix Island (p. 123).
Swans island; Baird quarry (p. 115).
Biddeford : Marcille & Wormwood (p. 178).
Stonington : Deer Isle: Hagan & Wilcox quarry (p. 109). Crotch Island:
Sherwood upper quauy (p. 106). Green Island: Latty Brothers (p.
106).
3. Light lavender (medium to coarse) :
Stonington : Crotch Island: Ryan-Parker quarry (p. 102); Goss quarry
(p. 104).. Deer Isle: Settlement quarry (p. 108). Moose Island (p.
107).
Jonesboro : Fish quarry (p. 167).
4. Gray (medium to coarse); black and white, latter dominant, strong con-
tmstq TFeldspar in some rocks, slightly bluish: .
Biddeford : Ricker (p. 176) ; Gowen Emmons & Co. (p. 177) ; Andrews &
Perkins (p. 179). .
* Kennebunkport: Ross quarry (p. 181) ; Day quarry (p. 181).
Bluehill : White quarry (p. 84) ; Chase quarry (p. 86) ; Howard quarry
(p, 88).
South Thomaston : Weskeag quarry (p. 127).
Guilford (p. 148).
Norridgewock : Dodlin qu‘lnv light (p. 149). .
South Brooksville: Bucks Harbor quarry (p. 88) ; Maine Lake Ice Com-
pany quarry (p. 89).
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5. Gray, with isolated lighter crystals:
Frankfort: Mosquito Mountain (p. 152) ; Mount Waldo (p. 154).
Searsport: Mount Ephraim (Bog Hill) (p. 157).
Bluehill : Colling Granite Company (p. 87).
Dedham : Brown (p. 90).
6. Buff (medium to coarse) : - )
Millbridge (p. 174). . -
" Mount Desert: Hall Quarry, McMullen & Co. (p. 97).
Brooksville: Wilson quarry (p. 88).
Sedgwick (p. 101).
7. Greenish gray (medium texture) :
Mount Desert: Seal Cove (Herrick) quarry (p. 116).
" Alfred: Bennett Brothers (p. 175).
8. Black and white (medium texture, black dominant) :
Sprucehead : Bodwell quarry (p. 124).
Hartiand (p. 149).
Woodstock : Bryant Pond (p. 146).
Norridgewock : Dodlin quarry, dark (p. 149).
9. Gray, weak contrasts (medium to coarse texture) : :
Sullivan: Crabtree & Havey (p. 110) ; Taylor quarry (p. 113) ; Hopewell
quarry (p. 111) ; Stimson quarry and other quarries (p. 111).
Franklin: W. B. Blaisdell (p. 94) ; T. M. Blaisdell (p. 93) ; Robertson &
Havey, and other quarries (p. 90). )
10. Muscovite, white mica conspicuous (medium texture) :
Fryeburg (p. 144). ’
Oxford (p. 146).
Bradbury (Hollis Center) (p. 180).
11. Fine textured (light to medium gray):
Jay (p. 80).
Pownal (p. 7).
Swanville: Oak Hill (p. 158).
Lincoln (p. 156).
Hallowell (p. 117).
Freeport (p. 77).
Frankfort: Mount Waldo (p. 154).
Bluehill . Chase (p. 87).
© Clark Island (p. 125).
Long Cove (p. 128).
Brunswick (p. 76).
Croteh Island : Sherwood lower quarry (p. 105).
Waldoboro (p. 140). .
Norridgewock : Emmons Taylor quarry (p. 152).
12. Very coarse (gray or pinkish buff) :
Stonington : Spruce Island (p. 107).
Dedham : Brown (p. 90).
Franklin: Bradbury quarry (p. 93).
13. Paving (fine, with isolated crystals): .
Vinalhaven : Pequoit quarry (p. 135) ; Duschane Hill quarry (p. 135).
Mount Desert: Hall Quarry, Allen (Snowflake) quarry (p. 99).
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14. Black (fine to coarse):

Black and black speckled—
Vinalhaven : Bodwell (p. 136).
Addison : Pleasant River (p. 159) ; Thornberg' (p. 160).
Calais: Mingo Bailey & Co. (p. 163).

Greenish black—
Beltast: Heal quarry (p. 157).
‘South Berwick: Spence & Coombs (p. 176).
Hermon : Hermon Hill (p. 147).

Dark gray— .
Sullivan-: Pettee (p. 114).
Baileyville: Meddybemps Lﬂke, Hall’s quarry (p. 161). ’
Redbeach : Beaver Lake guarry (p. 163).
Calais: Gardner (p. 162). )
St. George: McConchie quarry (p. 126). : -
Round Pond quarry (dark) (p. 139).

Medium gray—
Round Pond quarry (light) (p. 139).
Whitefield : Jewett quarry (p. 143). )

DISTRIBUTION OF GRANITE QUARRIES IN MAINE

The map (PL I) shows the locamon of the principal quarries and
groups of quarries and prospects, which include 133 separate open-
ings, and also the relation of these to the rock areas which are
described in the introductory chapter. Of these openings 92 are
quarries operated in 1905.. A number of unimportant paving block
and undelpmnuw quarries have been overlooked or. intentionally
omitted. : :

Quarries of granite proper.—With. the exception of the important
quarries at Hallowell in Kennebec, North Jay in Franklin, and the
minor ones at-Fryeburg -and Bryant Pond in Oxford County,
Pownal in Cumberland County, Norridgewock in Somerset County,
Oak Hill.and Lincolnville in Waldo County, and Dedham in IHan-
cock County, all the granite quarries of Maine are along the sea-
board, either on islands or on bays or navigable rivers, or within 4
miles of them. The inland quarries are all on railtoads or within
a short distance of them. The d_istémce to rail from a few quarries
is 3 miles, from one 5 miles, but as the product of these quarries is
used entirely for monumental work the cartage is a matter of less
moment. The Maine o'ranlte industry may be said to have its center
in .Penobscot and Blue Hill bays and the islands about them. A
line drawn from Clark Island, south of Rockland, north-northeast
to Frankfort, and thence about east to I'r anklin, in Hancock County,
thence south thIOUO‘h Bar Harbor, and thence ruound the islands in
a southwesterly course back to Clark Island, would embrace an area
of about 1,200 square miles, which would include the bulk of the
granite industry. '
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Quarries of black granite—There are 12 quarries of black granite,
although a few obscure ones may have been overlooked. Their loca-
tion is shown by a separate symbol on the map. They are in York,
Lincoln, Waldo, Penobscot, and Washington counties. Of these
only the Addison (in Washington County), Vinalhaven (in Knox),
and Round Pond quarries (in Lincoln) ‘are at tidewater, but as
~ these granites are used only in small quantities for expensive work

the cost of transportation is a minor consideration.

DESCRIPTION OF THE QUARRIES AND THEIR PRODUCT.

The quarries will be here described in detail by counties. The
particulars in regard to each quarry come under the following heads,
which will be taken up in the order given:

1. Name and location of quarry; name and office address of
operator. _ _

2. The granite—its name, color, texture, minerals, chemical compo-
sition, and physical qualities as shown by any tests. The number of
the specimen collected in the preparation of this report precedes the
description in each case. The words “coarse,” “medium,” and
“fine ” as applied to texture are to be understood as defined .on page
20. :

3. The quarry: Date of its opening, size, drainage, stripping.

4. Rock structure and rock variations under the one head “ Rock .
structure,” comprising general features, sheets, joints, headings, rift
and grain, dikes, veins, knots, sap, etc.

5; The plant, with enumeration of all machines and pneumatic
tools.

6. Transportation, including distance from dock or railroad, and
method of transport.

7. Product, its uses and market, and the names of specimen build-
ings or monuments and contracts undertaken in 1905.

The counties will be taken up in alphabetic order: Cumberland,
Franklin, Hancock, Kennebec, Xnox, Lincoln, Oxford, Penobscot,
) Plscataquls, Somerset, Waldo, Washmgton and York, and the towns
in each county will be taken up in like order

CUMBERLAND COUNTY.

The Granite quarries in Cumberland County are in the towns. of
Brunswick, Freeport, Pownal, and Westbrook. .
The Grant quarry is in the town of Brunswick, 3 miles west of
Brunswick village, on the south side of the Maine Central Railroad,
on the Merriman farm. This quarry was not in operation in 1905.
The granite (specimen 110, @) is a biotite granite of medium-gray
shade and fine, even-grained texture, in which the particles of quartz
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measure up to about 0.4 inch, those of feldspar and mica up to 0.15
inch. Its minerals, in descending order of abundance, are potash
feldspar (both microcline and orthoclase), quartz, a feldspar with
both lime and soda (oligoclase-albite), and biotite, with rarely a scale
of muscovite. The orthoclase has inclusions of quartz, circular in
cross section, and the second feldspar is greatly altered. The rock
contalins accessory zircon.

The quarry opening measures about 75 by 50 by 5 feet in depth.

Rock structure: The sheets range from 2 to 12 inches in thickness
and dip not higher than 5°. "The joints are shown in figure 4. A
marked flow structure is indicated by alternating light and dark
bands, due to varying amounts of black mica and also by the parallel-
ism of the longer axes of the larger feldspar crystals and biotite
plates. The granite is traversed by a pegmatite dike, 2 to 3 inches

Fiq. 4 —Structure at Grant quarry, Brunswick.

thlck, with a course N. 20° W. The upper sheet shows considerable
discoloration.
Plant, none. Transportation by team to railroad near by.
Product: The chapel of Bowdoin College, at Brunswick, was built -
of the same granite, but the stone was taken from another opening,
near this one, which is referred to by George P. Merrill as also fur-
nishing the stone for the First Parish Church, in Portland.

. The Freeport quarry is one-half mile southeast of Freeport station,
on the Maine Central, on the eastern side of a hillock 80 feet high,
with northeast-southwest axis, The Freeport Granite Company is
now in the hands of a receiver, Wilford G. Chmpman, 396 Congress -
street, Portland, Me.

The granite (specnnen 127, @) is a biotite-muscovite granlte of a

¢ Proc. U. S. Nat. Mus., Vol. 6, 1883, p. 171.
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medium-gray shade with a slight bluish tinge and very fine, even-
grained texture, with particles ranging from 0.36 to 1.28 and, excep-
tionally, from 0.18 to 2.5 mm. in diameter. Its minerals, in descend-
ing order of abundance, are potash feldspar (microcline, orthoclase),
smoky-quartz, soda-lime feldspar (oligoclase), black mica, and white
mica. The soda-lime feldspar is considerably altered to kaolin and
a white mica and both feldspars often have intergrowths of quartz
circular in cross section. The rock contains accessory apatite. It
takes a fine polish. The specific gravity was reported by F. L. Bart-
lett, of the Maine State assay office, as 2.627. Tt is free from pyrite.

-The quarry, first-opened in 1886, now measures about 600 feet
from northeast to southwest by 100 feet across, and has a working
face 55 feet high. It is not below the general surface at the road

z

4
o
3.
2
o
o
. -
8y 2
. 75e %
5 z
(A) W-E Grain
e -
.
o
c
1%
&
3

Fre. 5.—Structure at Lreeport yuarry, Brunswick.

that passes in front of it. The drainage offers no difficulites. The
stripping consists of 2 to 5 feet of loam and sand.

Rock structure: The granite at the northeast end of the quarry is
capped by about 5 feet of schist, and in its center the excavation, in
proceeding in a direction parallel to the axis of the hill, has bisected
an inclusion of this same schist 8 feet thick and about 40 feet long,
dipping 35° E. to a point 30 feet below the surface of the granite.
This schist inclusion is described on page 51. (See also Pl. VII,
B.) About 150 feet southeast of it is another inclusion of similar
material. The presence of these inclusions necessarily involves some
dead work and waste. The sheets are from 1 to 8 feet thick, increas-
ing in thickness downward, and dipping up to 10° SE. and 10°° NW.
Joint courses are given in fig. 5. A forms the northeast wall of
quarry and recurs every 20 to 50 feet; B, at southwest end of

e See Twentieth Ann. Rept. U. S. Geol. Surve‘y, pt. 6, continued, 1898-9, p. 389.

a
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quarry, recurs at distances of 3 to 30 feet. The rift is horizontal and
the grain is vertical, extending east-west. There are a few knots,
up to 12 inches across, of muscovite, quartz, and feldspar. There is
no sap. '

The plant consists of 3 derricks; 1 hoisting engine, and 3 polishers.

Transportation is by cartage, one-half mile to railroad or three-
fourths mile to dock. In 1905 the quarry was idle.

The fine texture of the stone makes it particularly well adapted for
monuments. It has found its way chiefly into Massachusetts and
the West. Among the monuments made of it are the Humboldt
monument in Chicago and the Scott monument in Pittsburg, Pa.
The front of the Maine building at the Chicago World’s Fair, after-
wards removed to Poland Springs, Maine, and the polished tanks at
Poland Springs also came from this quarry.

The Pownal Granite Company’s quarry 1s n the southern corner
of the town of Pownal, 24 miles north-northeast of Yarmouth junc-
tion on the Maine Central and Grand Trunk railroads. Operator,
Pownal Granite Company, No. 1 Madison avenue, New York.

The granite (specimen 123, ¢) is a biotite granite of light-gray
shade and very fine, even-grained texture, most of the particles
ranging from 0.25 to 0.75 mm. in diameter. It consists, in descend-
ing order of abundance, of very slightly smoky quartz, potash
feldspar (microcline), soda-lime feldspar (oligoclase), and black
mica with accessory zircon, apatite, and magnetite. The oligoclase
is much altered to a white mica and the microcline has intergrowths of
quartz, circular in cross Sectlon The polish -is inferior to that of
the I‘reeport stone. '

The quarry, opened in 1880, measures 300 by 200 feet, and averages:
3 feet in depth. There are from 2 to 3 feet of clay and soil stripping.

Rock structure: Flow structure at one point results in a lamination
dipping 10° east, with thin black streaks of matted biotite scales.
The sheets measure from 4 inches to 4 feet 8 inches in thickness and
dip 10°-15° SE. in broad undulations. They have been tested
with core drills to a depth of 60 feet and the lowest sheets found
to be 6 feet thick. Vertical joints, striking N. 50° E., recur every
30 or 35 feet. The rift is horizontal and the grain is vertical, ex-
tending east-west. A 12-inch basic dike crosses the northwest half
of the quarry with a course N. 50° E. A 1-inch pegmatite dike,
with ferruginous staining, strikes N. 80° E. and dips 20° SE.
Another, 4 inches thick, occurs at the west end of the quarry, dip-
ping 10° W. There are neither knots nor rust stains nor sap.

The plant consists of 4 derricks, 2 engines, 2 steam drills, 1 steam
pump, 1 compressor with a capacity of 80 cubic feet of air per minute,
4 pneumatic hand tools, 1 surfacer. The cutting plant is in New
York. ' '
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Transportation is effected by cartage of 24 miles to dock or railroad.
Product: Monuments and superior class of buildings. Market:
New York. Specimen monuments and buildings: Baker mausoleum
at Woodlawn Cemetery, New York; hotel at corner of Seventieth

-street and Central Park, and Van Norten Trust Building,.corner of

Sixtieth street and Fifth avenue, New York. Contracts in 1905:
The French monument, Calvary Cemetery, and a building at corner

“of Eighty-first street and Ninth avenue, New York.

Pride’s quarry is in the town of Westbrook, 33 miles northeast of

. Westbrook (Saccarappa) and one-fourth of a mile north of Prides

Corners. Operator, James H. Pride; address, R. F. D., Woodford,
Me.

The granite (spec1men 140 a) is a biotite granite of medium-gray
color with conspicuous black mica and fine even-grained texture
(particles measuring up to one-tenth of an inch across) consisting, in
descending order of abundance, of potash feldspar (microcline and
orthoclase), smoky quartz, a little soda-lime feldspar (oligoclase),
and biotite with accessory apatite. The biotite scales are generally
parallel. This stone does not fit into any of the groups described on
pages 73, T4.

The quarry, opened in 1898, is 200 by 100 feet, and averages about -
6 feet in depth.

Rock structure, etc.: There is a marked flow structure, dipping in
places 30° eastward, which gives the granite the appearance of a
gneiss. The sheets are from 6 inches to 2 feet 6 inches thick, and
dip up to 5°. A heading on the east side strikes N. 10° E., and dips
55° W. The rift is horizontal and grain vertical, trending east to
west. A 12-inch thick basic dike, striking N. 50° E., forms the west

side of quarry.. Sap from 1 to 3 inches wide in upper sheets, but
none 5 feet down.
The plant consists of 3 derricks, 1 engine, and 1 polisher.
Transportation: The nearest railroad is at Westbrook, 3% miles
away. Product: Curbing and bases of monuments. -Market: Local;
Westbrook and Portland. . '

FRANKLIN COUNTY.

The granite quarriés in Franklin County are in the town of Jay.

The Maine and New Hampshme Granite Corporation quarries are
at North Jay. .The company’s office is in the Baxter Building, Con-
gress street, Portland, Me.

The granite (specimen 118, @) is a biotite-muscovite granite of
very light gray shade (“white granite”), and fine, even-grained
texture, in which the particles range from 0.36 to 3 mm. in diameter,

"and consist of the following minerals, arranged in descending order
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of abundance: Potash feldspar (microcline and orthoclase), clear
quartz, soda-lime feldspar (oligoclase), black mica (biotite), and
white mica (muscovite), together with accessory garnet, magnetite,
and apatite. The general whiteness of this rock 1s due to the quartz
not being smoky as in most granites, and also to the whiteness of the
feldspars, which is thus visible through the quartz. The feldspars
are mostly unaltered. The following chemical analysis- of this
granite, made by E. T. Rogers, was reported by Prof. John E. Wolff,
of Cambndﬂe, Mass., in 1892:¢

Analysis of granite from querry at North Jay.

S0 (SI1CN) o e e 71. 54

Ti0, (titanium dioxide and Fe,Oy (7))o e o0 = o .= o o e ... 0.84
ALO, (alumina) - e __ 14,24
¥Fe,0, (fervicoxide)._. - _ . __ .. .. . . __ . e 0,74
I'eQ (ferrous oxide) ___ . .. ... o ___ e e 1.18
CaO (lime) o o e e 0. 98
MgO (magnesia) . e 0. 34
Na,O (soda) . oo e 3.39
K,O (potash) . e 4.73
H,0 (water, at red heat) ___ e 0. 61
S (sulphur) ... O "I'race.
CO. (carbon dioxide) - oo ____Trace.

98. 59

The same analyst finds the specific gravity 2.639. A test of the com--
pressive strength of this granite, made for the company at the Water-
town Arsenal in 1892, shows that the cube cracked at 15,720 pounds
per square inch and was destroyed at 16,310 pounds per square inch.
An earlier test of the same granite with somewhat different results
was made at that arsenal on May 6, 1882.6 Tt does not take a very
good polish, owing to the qbundance of mica and the large size of its
plates. The North Jay granite was also described by M. E. Wads-
worth in 1878.¢

The quarry, opened in 1872, consists of three openings, known by
the name of “ Upper,” “ Lower,” and “ Bowlder.” The upper quarry
measures about 425 feet from north to ‘south by 200 feet from east to
west and has an average depth of 20 feet. The lower one, adjacent
to it on the west, measures 500 feet from north to South and 350 feet
from east to west, with an average depth of about 35 feet. These
openings are on the west side of a north-south ridge. The bowlder
quarry, a little north of the other two, is about 150 feet square and
20 feet deep. The upper and lower quarries are separated by a mass

o See Nineteenth Ann. Rept. U. 8. Geol. Survey, pt. 6, continued, 1§98, pPp. 218, 219,
? Bighteenth Ann. Rept. U. 8. Geol. Survey, pt. 5, continued, p. 961.
¢ Proc. Boston Soc. Nat. Hist., vol. 19, pp, 237-238.

3495—Bull. 313—07——=6
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10 feet thick, consisting of two large aplite dikes that have a north-
south course. The drainage is natural. There are from 6 inches to
2 feet of loam on the granite surface, but in places it is bare.

Rock structure: In the center of the lower quarry there is a lami-
nation in folds 20 feet.broad and 3 feet high, occasioned by the paral-
lelism and abundance of biotite plates along certain planes. Some of
these planes show evidence of friction along them. There is also a
north-south vertical structure associated with the dikes of aplite
between the two quarries. The sheets range from 4 inches to 6 feet in
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F1G. 6.~—Structure at Maine and New Hampshire Granite Company's guarry at North Jay.

thickness. Inthe upper 25 feet the sheets are thin, but below that they
become gradually thicker. In crosssection they feather out alternately,
or “toe in,” as described on page 35. At the top of the hill and at
the east side of the upper quarry they are horizontal, but on the west
side they curve over westward, dipping 5°-10°, and possibly a little
more in the lower quarry, governing the slope of the hill. At the
north side of the lower quarry is a heading striking N. 50°-60° I,
dipping 60° and also 90°. The courses of the various joint systems
and. dikes are shown in fig. 6. Of joints B there are four discontin-
uous ones in a space of 50 feet in the upper quarry. The rift is
horizontal and there is no grain. The pegmatite dikes consist of
milk-white potash (microcline) and soda-lime (oligoclase) feldspar,
smoky quartz, biotite, and muscovite, and measure up to 2 feet 6
inches. Knots are exceptional and measure up to 12 inches across.
Heading A is covered with limonite from oxidation of pyrite. Fer-
ruginous discoloration (sap) is noticeably absent from the sheets.
The plant consists of 8 power and 2 hand derricks, 8 engines, 2
locomotive cranes, 1 compressor (capacity, 762 cubic feet per min-
ute), 4 steam or air drills, 8 pneumatic plug drills, 2 surfacers, 14
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pneumatic hand tools, 3 steam pumps, and 2 steam crushers—1 of 200
tons capacity a day, the other of 75 tons. '

Transportation is had by gravity track to the Maine Central Rail-
road, 1,300 feet distant and 300 feet down. This company has devised
an ingenious mode of adapting an ordinary platform freight car to the
transportation of thin granite blocks 12 feet square.

The product is used for monuments and buildings, and the chief
market is the West. Specimen monuments and buildings: General
Grant’s tomb, Riverside drive, New York; Richard Smith soldiers’
and sailors’ memorial gateway at Fairmount Park, Philadelphia;
entrance to Union Mutual Life Insurance Companvs building at
Portland, Me.; the Hahnemann monument, in \Vashmwton, D. C.;
the Chicago and Northwestern Railway bu~1]'dmg, in Chicago; thc
Western German Bank, Cincinnati, Ohio, and the Union County
court-house, at Elizabeth, N. J.

Rough stone, paving blodxs, and cr ush(,d stone are important by-
ploducts .

Contracts in 1905: The Westmoreland County (Greenbush) court-
house, Pcnnsvlv(una, and an addition to the Marshall Field store in .
Chicago.

The American Stone Company’s quarry is at North Jay, on the
east side of the same hill on which the quarry above. described is
located. Address, Pierce V. C. Miller, secretary American Stone
Company, 49 Wall street, New York.

The granite is identical with that of the M(une and New Hamp-
shire Gramtc Corporation’s quarry. (Specimen 118, a.)

The quarry measures about 300 feet from north to south by 200 feet
east to west and is of varying depth. A little occasional pumping -
. is necessary for drainage. Stripping, up to 8 feet of till. ’
Rock structure: An undulating flow structure like that in the
' pre\flously described quarry, but w1th a northerly pitch of 10° to 40°,
occurs in the northern part of quarry. The sheets are from 6 inches
to 3 feet thick and dip 5°-10° E. Vertical joints strike N. 65°-70° [.;
‘also N. 75°-80° W. The latter form a discontinuous heading in
middle of quarry. Coarse pegmatite dikes up to 2 feet thick have
courses of N, 60° E., north to south, and N. 20° E.

The plant consists of 3 derricks and 3 engines, 4 steam drills, 2
pumps, and 1 gas engine for same.

Transportation is effected by gmv1ty to railroad seven-eighths mile.
distant.

This quarry produced the stone for all but the basement of Senator
W. A. Clark’s residence on Seventy-seventh street and Fifth avenue,
New York. It is now idle, but not abandoned.



84 THE GRANITES OF MAINE.
HANCOCK COUNTY.

The granite quarries in Hancock County are in the towns of Blue-
hill, Brooksville, Dedham, Franklin, Long Island, Mount Desert,
Sedgwick, Stonington, Sullivan, Swans Island, and Tremont.

The W hite quarry, in the town of Bluehill, 1} miles east of Blue-
hill village. Operator, The White Granite Company, West avenue
and Newton Creek, Long Island, N. Y

The. granite (specimen 36, ¢) is a biotite granite of medium-gray,
slightly bluish color and of coarse (on the medium side) even-grained
texture. The feldspars measure as high as one-half inch, and some
of them a little over. The rock consists, in descending order of
abundance, of potash feldspar (microcline and orthoclase), smoky
quartz, soda-lime feldspar (oligoclase), and black mica (biotite),

Fi6. 7.—Structure at White gquarry, Bluehill. The uctdngulu joint is shown by the
dotted lme

together with accessory zircon and magnetite. The feldspar - is
slightly bluish. The contrast in shade between the polished fmd
rough surface is marked, but the mica plates are sufficiently ]arge
and numerous to prevent a perfect polish. Although the texture
of this stone is coarsish, it is -sufficiently fine to b'e well adapted
for fluted columns and capitals. A test of its compressive strength
made at the United States Arsenal at Watertown (test No. 9087,
1893) gave an ultimate strength of 29,420 pounds per square inch,
the pressure being applied at right angles to the rift. A similar test
made by the engineering department of the School of Mines of Colum-
bia University, in New York, gave an ultimate strength of 29,681
pounds.

The quarry, opened about 1855, measures 300 by 3850 feet and from
15 to 45 feet in depth. The drmmge that is not required for the
boilers is effected by a channel to the harbor. There is no stripping.
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Rock structure: The striking geological feature is the rectangular
curved joint described on page 39 and shown in Pl VI, B. The.
sheets are from 3 to 10 feet thick and dip from 10° to 15° W. and
SW. The joint courses are shown in fig. 7. Joints A recur every
100 feet and form a heading at right of curved joint, as shown in
Pl VI, B. The rift is veltlcal w 1th a course N. 50° W., not very
pronounced. There are small dlkes and thick lentlcu]m knots of .
very fine grained bluish-gray aplite. Dark-gray knots measure up
to 10 by 4 inches. Sap is confined to the upper sheets, and does not
exceed 2 inches in width. There are no rust stains. '

The plant consists of 3 polishing machines, @;‘ hoisting engines, 3
derricks, and 1 steam drill.

Transportation is effected by team to docks, one-third mile oft.

The product is used for buildings and monuments, and the waste

goes. into paving blocks. The chief market is New York. Speci-
men buildings: Woman’s Hospital, in New York; Mercantile*Trust
Company’s and Caledonia Insurance Company’s buildings, in St.
Louis. Contracts in 1905: Pait of extension to House of Represen-
tatives; part of District of Columbia municipal building; First Day-
and Night Bank, New York; Delamar and Brokaw residences, New .
York; chemical laboratory of Pratt Institute, Brooklyn, N. Y.;
chemical laboratory of Stevens Institute of Technology, at Hoboken,
N. J., and-a tountaln with a large monohthlc bowl for Deep River,
Conn. :
The Bluehill Granite 00mpan?/ s quarries are 15 to 2 miles east of
Bluehill village. The company is no longer in existence. The prop-
erty is now owned by L. D. Willcutt & Son, 166 Devonshire street,
Boston, but the quarries are not operated.

The granite is identical with that of the White quarry.

The quarries consist of three openings, one south of the White
quarry, near the harbor; another south-southeast of that quarry,
about 150 feet square and from 10 to 30 feet deep, and the third
about one-half mile east of White quarry and 100 feet above it.
This opening, known as the  doorstone quarry,” is about 200 feet
square and from 5 to 10 feet deep.

Rock structure: At the second opening the sheets ave flom 1 to 10
feet thick and undulate horizontally. At the third they are thinner,
but have the same attitude. At the second opening a granite dike

(described on p. 46) 18 inches thick strikes N. 55° E. and dips 80°
NW. A joint and a heading strike N. 80° E. and dip 90°. At the
third opening a vertical heading strikes N. 40° LK. and a vertical
joint strikes N. 70° W.

The product: The Eastport, Me., post-office and part of the Pitts-
‘burg, Pa., post-office and the Washington, D. C., Loan and Trust
Company’s building, corner of I' and Ninth streets, are of granite
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from the first two of these quarries. The product of the third was
used only for doorsills, “ platforms,” and paving blocks.

The Chase granite quarry is-in the town of Bluehill, 3 miles east
of Bluehill Village, and north of Woods Point. Operator, Chase
Quarries Company, 11 Broadway, New York. The quarries are not
n operation at present. : ‘

“The granite (specimen 38, a) is a biotite granite of medium to
light-gray shade and coarse, even-grained texture, the feldspars
measuring up to 0.8 inches in length. Tt consists, in descending order
of abundance, of potash feldspar (microcline and orthoclase), smoky
quartz, soda-lime feldspar (oligoclase), and black mica (biotite),
with accessory magnetite. The feldspars are milky white with a
slight bluish tinge. The contrasts between the feldspar, quartz, and
biotite are marked, more so than in the White quarry stone, because
the feldspar 1s whiter, the quartz more smoky, and the biotite a trifle
coarser. The following chemical analysis of this granite, made in
1896 by Ricketts and Banks, of New Ymk, is inserted hue merely
for reference:

Analysis of granite from Chase granite quarry, near Bluehill, Me.
Si0, (SiliCA) oo e
FeO (ferrous oxide)
ALO, (alumina)

MnO (manganous oxide)‘___‘..________-__-____A_,_________________;-___ Trace.
Ca0 (M) oo e 0. 94
MgO (magnesin) . Trace.
K,O (potash) - e 3.42
Na,O (s0aa) _ il 3. 60
S (sulphur) -l e None,

Loss and undetermined__________________________ . 0.21

The same firm also made a test of this granite (test No. 16606,
1899) which showed that it has an ultlmatc compressive strength of
23,400 pounds per square inch.

The quarry, opened in 1872, consists of several openings on the top
and eastern slope of a hill rising 220 feet above the sea in a distance
of three-fourths mile. Drainage is eﬂ'ected by occasional use of
siphon and pump. ' '

Rock structure: The sheets are up to 8 feet thick and either lie hori-
zontal or dip at a low angle. Vertical joints strike N. 50° W. and
N. 40° E. The rift is vertical, with a north strike. There are some
small dikes of aplite and dark-gray knots. Sap occurs in the upper
sheets to a thickness of several inches. In one of the openings the
stone has occasional light rust spots half an inch in diameter, which
are due to the oxidation of some ferruginous mineral in very minute
particles. :

- The plant consists of 9 derricks and 5 hoisting engines, 1 cable
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“engine, 1 locomotive crane, 1 compressor, 4 steam drills, 3 pneumatic
plug drills, 2 surfacers, and 2 pumps. '

Transportation is effected by a cable road 1,400 feet long from the
main quarry to the cutting shed and by locomotive and tr 1ck, 650 feet
more, from shed to dock. , -

The product is used for buildings. Specimen buildings made of
this granite are the New York Stock Exchange, Lying-in Hospital,
Manhattan Trust Building, and Grand Union Hotel, Forty-second
street, New York, the General Thomas monument, and the trimmings
to the Bureau of Engraving and Printing, Washington, D. C.; the
League Island dry dock, and the post-office at Harrisburg, Pa. - Pav-

" ing blocks are a by-product.

The Chase Quarries (monumental granite) are in the town of Blue- -
hill.  About 350 feet east of the upper opening of the Chase quar-
ries is an area not less than 200 feet square, of a medium bluish-gray
fine-textured, porphyritic biotite-muscovite granite (specimen 39, ).
The particles range in general size from 0.07 to 1.1 mm. in diameter,
averaging about 0.37 mim. The isolated feldspars measure up to one-
fourth inch across. The minerals, arranged in descending order of
abundance, are potash feldspar (orthoclase and microcline), smoky -
quartz, soda-lime feldspar (oligoclase), black mica (biotite), and
white mica (muscovite), with accessory magnetite. The feldspars are
bluish gray. They have considerable intergrown quartz and the rock
is generally harder.than the adjacent granite, which it probably trav-
erses as a large dike. It has been quarried OCCdSlOIlELHy by the com-
pany for local monumental use.

The Collins Granite Company’s quarry, in the town of Bluehill,
three-fourth mile east of East Bluehill, has not been operated since
1888 or 1889. »

The granite (specimen 40, @) is a biotite granite of medium-gray
shade and porphyritic texture, with feldspar crystals up to one-half
inch in length, in a fine-textured matrix in which many particles
measure down to 0.05 to 0.25 mm. The minerals, in descending order
of abundance, are potash feldspar (microcline and orthoclase), smoky
quartz, soda-lime feldspar (oligoclase), generally altered to kaolin
and a white mica, and black mica (biotite), with a very little
muscovite. ' : '
" The quarry is 150 by 60 feet and from 15 to 30 feet deep. :

Rock structure: The sheets lie flat and are up to 10 feet thick.
The joints strike N. 5° E. and N. 60° W., with steep or vertical dip.
The fivst set is spaced 20 feet and the other forms a heading.

Transportation: The stone was carted two-fifths mile to the cutting
buildings and dock.

Part of the Pittsburg, Pa. , post-office was built of material from
this quarry.
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The Howard quarry is in the town of Bluehill, 1 mile southeast of
top of Bluehill and 1} miles northeast of Bluehill village. Owner,
William M. Howard, Bluehill.

The granite is a biotite granite like that of the White quarry.

The quarry is about 50 feet square and from 5 to 15 feet deep.

The sheets, 8 feet thick, dip 40° N. The rift is vertical with a
strike of N. 10° W. Sap is 3 inches thick on each side of sheets.

The plant consists of one hand derrick. The stone is carted one-
half mile, where it is cut and polished. The product is used locally
for monuments.

Some of the stone of the gate house to ngh Bridge, in New York,
came from this quarry, and also several soldiers’ monuments.

The Bucks Harbor quarries, Bucks Harbor, South Brool\swllc, are
operated by the Bucks IIarbm Granite Company

The granite (specimen 46, «) from opening one-half mile south-
east of South Brooksville, iS a biotite granite of light grayish-buff
color with conspicuous black mica, and is of coarse (inclining to
medium) even-grained texture. It consists, in descending order of
abundance, of a light cream-colored potash feldspar (microcline and

- orthoclase), smoky quartz, a milk-white soda-lime feldspar (oligo-
clase), and black mica (biotite) with accessory magnetite. The
oligoclcase is partially altered to kaolin and a white mica. A little
pyrite was found at the quarry.

The granite (specimen 47, @) from opening one-fourth mile north-
east of South Brooksville, is of medium-gray shade, with conspicu-
ous black mica and coarse, even-grained texture, and consists, in
descending order of abundance, of a very light gray potash feldspar
(microcline and orthoclase), slightly smoky quartz, a little soda-
lime feldspar (oligoclase), and black mica (biotite). Both of these
granites are bright from the contrasts of their minerals.

The quarries consist chiefly of two openings—one formerly operated
by the Wilson Granite Company, and lying one-half mile southeast
of the village, measuring 200 feet by 100 feet, and from 5 to 20 feet
in depth; the other, one-fourth mile northeast of the village, is
about 200 by 100 feet, and from 5 to 10 feet deep.

Rock structure: The sheets at these quarries are from 2 to 8 feet
thick and are either horizontal or dip 10°-15° W. Joints at the
first opening strike N. 40° W., dip 75° S. W., and recur at intervals
of 15 feet or more; also N. 50° E., dipping 75° S. 50° W. to 90°.
The rift is vertical, striking N. 30° E. The sap is confined to the
uppermost sheets.

_The plant consists of 3 derricks and 1 hoisting engine.

Transportation: ‘The company owns two granite wharves, which
afford 12 feet of water at low tide.
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The product of these quarries is adapted to building purposes.
In 1905, pending a reorganization of the company or an enlargement
of its capital, the quarries had not yet resumed operations.

The Westcott quarry is at Bucks Harbor, in the town of. Brooks-
ville, about three-fourths mile southeast of South Brooksville vil-
lage. Owners, Maine Coast Granite Company, South Brooksville.
The granite of this quarry is said to be like that of the more eastern
quarry of the Bucks Harbor Granite Company, which is very near it,
and to have been used for pillars in the bridge over the Mississippi
at St. Louis.

T'he Maine Lake Ice Company’s quarry lies 500 feet north of the
company’s dock. Tt is-operated by Foster and Sargent, of Sargent-
ville, for paving blocks, but is now idle.

The granite (specimen 43, ¢) is a biotite granite of medium to
light gray shade and coarse even-grained texture, with slightly
bluish milk-white feldspars up to an inch in length. Tt consists of
these minerals, in descending order of abundance: A potash feld-
spar (microcline and orthoclase), rather dark smoky quartz, soda-
lime feldspar (oligoclase), black mica (biotite), and accessory zircon.
The oligoclase is considerably altered to a white mica. The con-
trasts in this granite are more marked than in that of specimen 47, ¢
(p- 88), for the quartz is darker. Itwas found to be hard in working.

The quarry measures about-200 by 30 feet and 10 feet in depth. The
sheets are up to 5 feet thick and lie flat or dip 10° N. Vertical joints
with headings strike N. 67° E. and N. 67° W. The rift is vertical, and
its course is N. 60° W.-

There is a track 500 feet long to the dock.

Herrick’s quarries, in-the town of Brooksville, consisting of sev-
eral small openings, about one-third mile northwest of “ Herrick”
post-office, worked by E. H. Herrick for paving blocks, curbing and
rough stone, give employment to three men. The stone (specimen
44, @) is a biotite granite of medium-gray color and medium even-
grained texture.

Sargent’s quarry, in the town of Brooksville, is a small opening,
less than one-fourth mile northeast of Herrick’s, belonging to Henry
W. Sargent, but not worked in 1905. The stone is a gray even-
grained coarse-textured granite, resembling that of the Maine Lake
Ice Company’s quarry. In contact with it is also one of slightly
finer texture, but with poor contrasts (specimen 45, a).

The Brown quarry is in the town of Dedham, 14 miles east of
~ Holden station (East Holden post-office) on the Maine Central Rail-
road, on the northeast side of a hill reaching an altitude of 840 feet
above sea level and having a northwest and southeast axis. Operator,
David Brown, East Holden. -
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The granite (specimen 108, «) is a biotite granite of dark-gray
matrix with light-grayish feldspars and of very coarse porphyritic
texture, with some evidence of distortion and. crushing of its feld-
spars. These measure up to 13 inches in diameter and the black
mica up to three-tenths inch. The feldspars are generally twinned
and often of oval or roundish outline. The rock consists, in descend-
ing order of abundance, of potash feldspar (orthoclase and mlcrochne)
smoky quartz, soda- hme feldspar (oligoclase) and black mica (bio-
tite), together with accessory zircon, apatite, and secondary magnetite
and chlorite. The quartz contains needles of rutile (?). The ortho-
clase crystals contain zonally arranged quartz grains and biotite
scales and are sometimes thinly rimmed with oligoclase or inter-
grown with it. Many small grains of quartz in the matrix indicate
crushing. The oligoclase is partially altered to kaolin and a white -
' mica. The rock takes a fine

polish, but the durability of the
polish under outdoor exposure
is doubtful, owing to the large

. size of the mica scales.

- The quarry, opened in 1892, is
200 feet ' north - northwest to
south-southeast by 20 feet across
and from 4 to 9 feet deep. The
stripping consists of drift up to
6 feet thick, but in places there
1s none.

Rock structure: The sheets,
from 2 to 6 feet thick, dip 15°
SSE. Joint courses are given
in fig. 8. A recur at intervals

of 100 to 200 feet; B at inter-
vals of 75 feet or more. The rift is horizontal. Aphte dikes, from
1 to 4 inches thick, cross the grain at high angle. No knots are in
sight. Sap, from 1 to 2 inches thick, is confined to the topmost sheet. -

The plant consists of 5 derricks, worked by horses and oxen, and -
1 engine.

Transportatlon is had by cartage 14 miles to Holden statlon, where
the cutting shed is.

The product is used for bridge work. Contract in 1905: Maine
Central Railroad bridge and station improvements at Bangor.

The Robertson & Havey quarry in the town of Franklin, owned
and operated by Robertson & Havey; address, North Sullivan.

The granite (specimen 71, @) is a biotite granite of medium-gray
shade and of coarse (inclining to medium), even-grained texture,
with whitish feldspars up to one-half inch in diameter, consisting,

Fic. 8.—Structure at Brown quarry, Dedham:
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in descending order of abundance, of potash feldspar (orthoclase
and mluoclme), slwhtly smoky quartz, soda-lime feldspar (oligo-
clase), and black mica (biotite), with accessory magnetite and pyrite.
The slight contrast between the shade of the quartz and that of the
fe]dspu and the small size of the biotite scales produce a general
lack of brilliancy in the rock.

The quarry, opened in 1892, measures 300 feet from north to south
by 300 feet from east to west, and from 5 to 15 feet in depth. It is
drained by two Slphons (2% and 3% inch pipes) 800 and 1,000 feet
Jlong. The str ipping consists of 3 to 4 feet of loam and bowlders.

Rock structure: The sheets, from 2 to 8 feet thick, are horizontal,
but on the west, side dip 10° W. The courses of joints and dikes ave
given in fig. 9. Joints A recur at irregular intervals. The rift is

Dike ~ W.-E. S.wall__

I'16. 9.—Structure at RRobertson & Havey quarry, Franklin.

‘horizontal and the grain is vertical, striking east-west. Aplite dikes
measure from 2 to 8 inches in width, and the granite for about a
foot on each side of them is close jointed. Knots are rather abundant
and up to 2 feet across. The north-south joint face carries some
pyrite. Sap measures from 2 to 3 inches in width along the sheets.
No rust spots were detected. A 1-foot diabase dike, with its rim
altered to epidote, forms the west wall of quarry, and a 2§ to 3 foot
dike forms the south wall. For a space of 10 feet on each side. of -
this dike the shade of the granite has been changed to a dark gray,
and the rock is filled with close joints that dip at low angles. The
microscope fails to reveal the nature of-this change, but shows that
the quartz particles and some of ‘the feldspars are crossed by more
or less parallel cracks, from 0.25 mm..to 1.25 mm. apart.’

The plant consists of only one derrick and the siphon pipe.

Transportation is effected by cartage 13 miles to dock in bay.

‘The product is used for curbing, both straight and circular, and
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for paving blocks and “random ” stone. The principal markets are
Boston, New York, and Philadelphia.

The Bm gdon, Fernald, & Gordon quarry is in the town of I‘ldl]k-
lin. The firm’s address i1s Franklin.

The granite is a biotite granite of medium-gray shade and medium,
even-grained texture like that of the Crabtree & Havey quarry (speci-
men 69, ¢) in Sullivan (p. 110). Molybdenite was found in it.

The quarry measures 300 feet from north to south by 150 feet from

east to west and from 10 to 20 feet in depth, and is drained by a
3-inch siphon pipe 600 feet long.

Rock structure: The sheets, from 2 to 6 feet thick, dip 10° to 15° W.
Joint and dike courses are shown in fig. 10. Joint A recurs 150

N

FIG. 10.—Structure at RBragdon, Fernald, & Gordon quarry, Franklin.

feet away. The north-south dike is 6 inches thick and tapers out.
The other is up to 12 inches thick. "Knots measure up to 12 inches
across. . )

. The plant consists of 3 derricks, worked by horses, and of 600 feet
of siphon pipe.

Transportation is effected by cartage of 2 miles to wharf.

The product is used for curbing (both straight and circular), pav-
ing blocks, and “random” stone. The markets are Philadelphia,
New York, and Boston.

The Alonzo Abbott quarry is in the town of Fr ankhn Address,
Alonzo Abbott, Hancock, Me. :

The granite is a biotite granite of medium-gray shqde and coarse
(inclining to medium), even-grained texture, identical with that of
specimen 71, @, Robertson & Havey (p. 90).

The quarry, opened about 1885, measures 200 feet from east to
west by 150 feet from north to south and from 2 to 8 feet in depth,
and is drained by siphoning. The stripping consists of 3 feet of
‘loam and bowlders.
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Rock structure: Sheets from 2 to 8 feet thick dip both east and
west at 5°-10°. Vertical joints with a N. 25° E. course recur at
irregular intervals. The rift is horizontal. '

The plant consists of 2 derricks, worked by horses, and a siphon
pipe. :

Transportation is effected by cartage of a mile to wharf. -

v The product consists of curbing, flagging, paving, and random,
and goes to Boston, New York, and Philadelphia.

« The T. M. Blaisdell quarry is in East Franklin, 1 mile above the
head of navigation. Address, T. M. Blaisdell, East Franklin.

The granite (specimen 76, @) 1s of a darkish medium-gray shade
and medium even-grained texture, with feldspars up to one-fourth
inch in length, and consists, in descending order of abundance, of

F1c. 11.—Structure at T. M. Blalsdell quarry, East Franklin.

potash feldspar (microcline and orthoclase), slightly smoky quartz,
lime-soda feldspar (oligoclase to oligoclase-albite), black mica (bio-
tite), together with accessory magnetite and zircon. The effect of
the slightly bluish gray color of the feldspar and the light smoki-
ness of the quartz is to prevent any contrast of shade between these
two minerals and also to darken the general color of the stone.

The quarry, opened about 1875, measures 200 by 300 feet and is of
varying depth. The working face on the north is 53 feet high.
Neither drainage nor stripping is required.

Rock structure: The sheets, from 2 to 13 feet thick, dip 10° NE.
Owing to compressive strain, on the removal of load in quarry-
ing, the bottom sheet rises half an inch from the underlying one.
The joint courses are shown in fig. 11. A forms a heading on the
northwest and southeast sides. C dips in places 45° N. The rift is
horizontal and grain vertical, trending northwest-southeast. Sev-
eral parallel dikes of aplite up to 2 inches thick dip southwest at a
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low angle. In one 5-foot mass there are five of these. Sap is con-
fined to the upper sheets. Black knots measure up to 8 inches across.

The plant consists of 4 derricks, worked by horses or men.

Transportation is effected by carting a few hundred feet and load-
ing on a lighter, which is propelled by poles a mile to a wharf where
the blocks are laden onto schooners by means of a derrick. It is
proposed, however, soon to propel the lighter by an engine, by which
also the stone will be hoisted onto the schooners.

The -product is used .for curbing, paving, bridges, docks, and

“random,” and finds market in Boston, Philadelphia, New York,
and Washington.

The W. B. Blaisdell & Company quarry-is in the town of Frank-
lin, on the southeast side of ‘Sullivan River. Address, Franklin,
Me. ' . '

The granite (specimen 78, ) is a biotite granite of medium-gray

Fig. 12.—S8tructure at W. B, Blaisdell quarry, last Franklin.

shade and medium (inclining to coarse) even-grained texture, con-
sisting, in descending order of abundance, of potash feldspar (micro-
cline and orthoclase) smoky quartz, soda lime feldspar (ohdoclase),
and black mica (biotite), together with accessory magnetite, zircon,
apatite, and secondary epldote and chlorite. The oligoclase is par-
tially altered to a white mica. The feldspars are grayish, and are
therefore of almost the same shade as the quartz, which deprives
the rock of marked contrasts. It is a little lighter than specimen
76, a, of the T. M. Blaisdell quarry, and is said to be a little softer.
Mr. E. C. Sullivan has tested the granite (78, b) with warm dilute
acetic acid at the chemical laboratory of the United States Geological
Survey and finds that it contains 0.15 per cent of CaO (lime),
much MgO (magnesia), and 0.104 per cent of CO, (carbon dioxide).
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If all the CO, were allotted to CaO it would give 0.24 per cent of
CaCO, (lime carbonate) as the content in the granite.

The quarry, opened about 1875, measures 300 by 250 feet, and from
15 to 35 feet in depth. It is dr funed by mphomng The stripping
consists of 3 feet of clay and bowlders.

Rock structure: The sheets are from 6 to 7 feet thick and gen-
erally dip northwest at low angles. There is some “toeing in,
owing to the overlapping of lenses. Joint and vein courses are
given-in fig. 12. A-forms a heading on the east side of quarry; B is
on the north and south sides and is coated with lime carbonate (cal-
cite), as described on page 41. The heading on the south has four
joints 3 feet apart. C is coatecl with pyrite, and hence is called by
workmen the “iron seam.” The rift is horizontal and grain verti-
cal east-west. The sap measures from 1 to 3 inches in thickness.
There are some knots up to 6 inches across.

The plant consists of 2 derricks and siphon pipes.

Transportation 1s effected by lifters ” drawn by horses 1,000 feet
to schooners at dock. :

The product is used for curbing (both straight and circular) and
paving in Boston, Philadelphia, and New York.

F. Bradbury & Sons quarry is in West Franklin, near north end
of Grape Pond; address, West Franklin.

The granite (specimen 77, «) is a biotite granite of .dark-grayish,
slightly purplish color, of very coarse, somewhat porphyritic tex-
ture, with feldspars up to an inch in diameter and black mica plates
up to one-tenth inch. It consists, in descending order of abundance,
of a grayish-purplish potash feldspar (OIthOCl‘lSe and microcline) ,
smoky quartz, yellowish-white soda-lime feldspar (basic olwoclase),
and black mica (biotite), together with accessory magnetite, apatite,
zircon, and secondary ch]orite. Many of the gmyish-purplish potash
feldspars are rimmed with the yellowish oligoclase, and are also
intergrown microscopically with a plagioclase feldspar and with
quartz. This granite is very striking in the contrasts of its min-
erals. Its quartz and feldspars take a high polish, but the large bio-
tite scales are not favorable to the dur ablhty of the polish unde1 out-
door exposure. -

The quarry is triangular in area, each side of the trmngle measur-
ing about 75 feet, and its depth reaches in places 15 feet, whlch is the
he1ght of the worklncr face.

Rock structure: The sheets are 10 feet thick md about horizontal.
Joints striking N. 70° W. and dipping high east recur at intervals of
5 feet or more. There are a few knots.

The plant consists of 2 derricks.

Tmnspoxtatlon is effected by cartage to railroad about 900 feet
away.
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The product has been thus far used for culverts and similar struc-
tures on the Maine Central and Washington County railroads.

The Black Island quarries are in the northeastern part of Black
Island, which lies south of Mount Desert, in the town of Long Island.
Operators, Black Island Granite Company, J. E. Dutton, president,.
42 East Twenty-third street, New York.

The quarries, opened in 1892, consist of two openings. The upper
one, about one-fourth mile south of dock at northeastern corner of
island, measures 500 by 300 -feet and from 10 to 40 feet in depth, and
the lower one, known as the “ Redcliff,” a little south of the dock, -

is about 100 feet square. There is no drainage to contend with.

The granites taken from these two openings differ. Specimen 31, a,
from the upper quarry, is a biotite granite of pale pinkish-gray color
and medium (inclining to coarse) even-grained texture, consisting,
in descending order of abundance, of potash feldspar (microcline
and orthoclase), smoky quartz, soda-lime feldspar (oligoclase), and
very little black mica (biotite), together with accessory titanite and
magnetite. Both feldspars are light pink. The potash feldspar is
sometimes rimmed with oligoclase. The latter is often partially
altered to kaolin and a white mica. The rock preserits but faint con-
trasts of color and, owing to the small quantity of its mica, must needs
take a very fine polish.

The granite (specimen 39, @) of the Redcliff quarry is a biotite
granite of grayish-pink color and medium (inclining to coarse) even-
grained texture, consisting, in descending order of abundance, of pot-
ash feldspar (microcline and orthoclase), smoky quartz, soda-lime
feldspar (oligoclase), and very little black mica (biotite), together
with accessory titanite, magnetite, and zircon. Both feldspars are
pinkish. The oligoclase is largely altered to kaolin and a white mica.
Tts small content of mica must make this granite susceptible of high
polish. '

Rock structure: At the upper quarry the sheets, froim 8 inches to
5 feet thick, are horizontal, with minor undulations. Vertical joints
strike N. 70° W., recurring at intervals of 100, 200, and 250 feet.
The rift is parallel to these, but feeble. Sap, 3 inches thick, is con-
fined entirely to the upper sheets. At the Redcliff quarry the sheets,
up to 6 feet in thickness, bend over from the horizontal to 25° N. and
NE. Vertical joints, striking N. 77° E., recur at intervals of 50 feet.
Another set, striking N. 35° E., abounds at the sides of the quarry,
but is scarce in center. Joints of this strike are numerous along the
north shore of the island. The rift is vertical, with a N, 77° E.
course. : , ‘

The plant consists of 3 derricks, 2 engines, and 3 steam drills at
the upper quarry; 1 derrick at the wharf; 2 derricks and engine and
polisher run by the same at the lower quarry. '
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Transportation is effected by a track and cable one-fourth mile
long from upper quarry to the whart and a short one from the lower
quarry.

The product of the upper quarry is used for buildings, and its thin
sheets are used for paving. That of the Redcliff quarry is used par-
ticularly for monuments and columns. The markets are Boston, New
London, New York, and Baltimore. A contract for the Park Build-
Ing, in Brooklyn, N. Y., was being executed in 1905.

The Medlullen quarry is in the town of Mount Desert, southeast of
village of “ Hall Quarry,” and four-fifths of a mile north of Robin-
son Mountains. Operators, Arthur McMullen & Co., Pagk Row build-
ing, New York. (In hands of a receiver in August, 1905.)

The granite (specimen 55, ae) isfa biotite granite of general light-
grayish buff color and coarse (inclining to medium), even-grained
texture, consisting, in descending order of abundance, of buff-colored
potash feldspar (o1thoc]asc intergrown with plagioclase), - moky
quartz, milk-white soda-lime feldspar (oligoclase), and black mica
(biotite), together with accessory apatite and a little secondary cal-
cite within the oligoclase. The contrasts resulting from the different
shades and colors of the four minerals are attractive and must come
out still more strongly on the polished surface. Mr. E. C. Sullivan
has examined this granite at the chemical laboratory of the United
States Geological Survey and finds that it contains 0.014 per cent of
CO, (carbon dioxide) and that warm dilute acetic acid dissolves
traces of CaO (lime) and MgO (magnesia). This percentage of
CO., it all allotted to CaO, would imply the presence of 0.03 per cent
of CaCO, (lime carbonate). The microscope also shows the presence
" of a carbonate in very m]nntc quantity.

The quarry, opened in about 1880, measures 250 feet from north to
south by 250 from east to west and attains a depth of 50 feet at the
west side. A little pumping is necessary at times to drain it. The

- stripping consists of 3% feet of drift and bowlders.

Rock structure: The sheets are from 2 to 12 fe¢t thick and de from
5° to 10° north to south and east. They are faulted along some of the
N. 25° W, joints, resulting in a toeing in of the sheets, which necessi-
tates quarrying from west to east—that is, toward the hade of the
faults, as shown in fig. 13. The courses of the joints are shown in the
same figure. A forms a heading on the west, dipping 80° W.; B,

~ dipping 65° S., forms a heading on the north and recurs at 1mddle of
quarry; C, dlpplncr 75° to 80° N‘V forms heading on the south and
recurs at irregular intervals. The rift is holuontal and the grain
strikes about east-west. Sap along some of the sheets is 8 inches thick
and exceptionally 18 inches. The granite along joints A and B for
the space of a foot is bright 1eddlsh. (See p. 52.) The face% are
 3495—Bull. 313—07——7
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greenish, probably from presence of chlorite and epidote. Dark-gray
knots measure up to 6 inches in diameter.

The plant consists of 12 derricks, 12 hoisting engines, 1 hanging
electric crane (capacity 15 tons), 1 locomotive; 2 compressors (ca-
pacity 750 and 1,400 cubic feet per minute), 5 steam drills, 25 pneu-
matic plug drills, 18 surfacers, and 36 pneumatic hand tools.

A heading ) N. 85 E. walt
(8) — '

Section

Fre. 13.—Structure at McMullen quarry, Mount Desert Island. 'The section shows the
' ““toeing in ”’ of sheets, probably by faulting along the joints.

Transportation is effected by track to wharf, 800 feet, off, which is
accessible to schooners of 20 feet draft.

The product is used for construction in New York and Washington.
Specimen buildings made of this granite are the United States mint
in Philadelphia, the basement of the New York custom-house, and the
new bridge over the Potomac at Washington. Contracts in 1905:
Brooklyn anchorage to Manhattan Bridge.

The Campbell & Macomber quarry is in the town of Mount

Desert, one-half mile north of top of Robinson mountain, at its foot,
and two-ﬁfths of a mile south of “Hall Quarry” village. Office
. address, Hall Quarry, Me.
" The granite (specimen 56, @), known commercially as “ Somes
Sound Pink,” is a biotite granite of light pinkish-gray color and
medium, inclining to coarse, even-grained texture, consisting, in
descending order of abundance, of a delicate pink potash feldspar
(orthoclase, with very little. microcline),. smoky quartz, milk-white
soda-lime feldspar (oligoclase), and black mica (biotite), together
with accessory magnetite, zircon, and apatite. It takes a fine polish,
This stone differs from the McMullen quarry stone in the tint of its
orthoclase.

The quarry, opened n about 1880, measures 150 by 200 feet by 20
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feet in depth. Drainage is effected by siphoning and pumping in
spring and fall. No stripping.

Rock structure: The sheets, from 2 to 6 feet thick, dip 10° to 15°
E., and exceptionally are thlnnel at the bottom than the top of quarry.
Joint and dike courses are shown in fig. 14. All are vertical. B
forms a heading at the south side, C one at the north. The rift is
horizontal and grain N. 75° E. A diabase dike, 2% feet wide, taper-
ing toward the north, occurs at the west side of quarry. This is
described on page 48. There are a few knots, but sap does not occur.

The plant consists of 5 derricks, 1 hoisting engine, 1 25-horsepower
compressor, 2 pneumatic plug drills, 1 surfacer, 12 pneumatic hand
tools, and 1 pump.

Transportation is effected by cartage of 1,600 feet to whart on
Somes Sound.

\

(A) W.-E. heading, " wall

Fr1g. 14.—Structure at Campbell & Macomber's quarry, Mount Desert Island.

.The product is used for buildings, chiefly in New York. Specimen

buildirgs: The Crocker residence at Darlington, N. J.; the Danforth .

Library at Paterson, N. J.; the First National Bank at Baltimore,
Md. Contract in 1905: The Phenix National ' Bank at Hartford,
Conn. :

The Snowflake quarry, on Mount Desert, about one-fourth mile

northwest of Hall Quarry village, is operated by the Allen Granite
Company. Address, M. L. Allen, Mount Desert, Me.

The granite (specimen 58, a) is a biotite granite of medium-gray
shade and fine texture, with porphyritic pinkish feldspars up to 0.4
inches in diameter. "It consists, in descending order of abundance,
-of pinkish potash feldspar (orthoclase), smoky quartz, white trans-

lucent soda-limie feldspar (oligoclase), and black mica (biotite),

together with accessory magnetite. The orthoclase is intergrown
with a plagioclasé,

-
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The quarry is about 200 feet square and from 5 to 10 feet deep.

Rock structure : The sheets, from 6 inches to 3 feet thick, are hori-
zontal. Joints forming a heading on east side strike N. 20° W, and
dip 75° W.. A diabase dike, 6 to 10 inches thick, with course N. 20°
W., traverses the entire quarry.

The product is confined to paving blocks, whlch are czuted about
one-half mile to the wharf.

The Allen quarry belongs to the same concern as the * Snowflake,”
and lies one-fourth mile east of it. It is no longer worked. The
granite closely resembles that of the “ Snowflake.” The sheets are
from 6 inches to 3 feet thick. Pl VIII, B, shows the sheets crossed
by a diabase dike, which has a N. 15° W. course, and is faulted
in two directions. (See p. 47.) There are geodes of pink feldspar,
quartz, and epidote in the granite.

The Babbadge quarry, on Mount Desert, about one-third mile
“southwest of Hall Quarry village, is operated by Seth Babbadge;
address, Hall Quarry post-office. The granite is a coarse-grained
biotite granite. The quarry is 50 by 50 feet and from 5 .to 10 feet.
deep. The sheets, which are up to 6 feet thick, lie horizontal. A
diabase dike on the east side strikes N. 20° W. There 1s one derrick.
The product is sold to the McMullen Company.

The Richardson Brothers quarry, on Mount Desert, lies nearly one-
half mile southwest of Hall Quarry village; address, Hall Quarry
post-oftice. The rock is a coarse biotite granite. The quarry is 100
feet square and 5-10 feet deep. The sheets are spaced from 1 to 6
feet. There is one derrick. The product is also sold to the McMullen
Company.

The Fernald Brothers and Higgins quarry is on Mount Deselt
one-fourth mile north of Sound, on the east side of Somes Sound;
address, Mount Desert post- ofhce ,

The granite is a coarse biotite granite resembling that of thb
McMullen quarry. There are several small openings, first worked
in 1888. The one worked in 1905 is 50 feet square and a few feet in
depth. " There is one derrick. The sheets are up to 6 feet thick. The
product is all used i01 paving and is carted about one-fourth mile to
wharf.

The Graves Brothers quarry is on Mount Desert, in the northern
part of village of Northeast Harbor; address, Northeast Harbor.
This quarry is worked only occasionally, for underpinning. Tt is’
mentioned here on account of the exceptional character of the stone
among Maine granites, which (specimen 64, @) is a hornblende
“granite of general dark-gray color and medium even-grained texture,
consisting, in descending order of abundance, of greenish-gray and
pinkish potash feldspar (orthoclase and microcline), with inter-
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grown soda-lime feldspar “(oligoclase-andesine,, smoky quartz, and
dark-green hornblende, together with accessory magnetite, apatite,
and secondary chlorite. The feldspar is largely altered to a white
mica. A similar granite occurs also 1} miles west-northwest of it, at
the Carroll quarry, in thé town of Tremont, at the south foot of Dog
Mountain. (See p. 116.)

The quarry measures 100 by 50 feet and 10 feet in depth at the
deepest point. The sheets are up to 6 feet th1ck and dip 5°-10° W,
There is much discoloration.

The Sedgwick quarries consist of 6 sma]l openings in the town of
Sedgwick, about three-fourths mile northwest of Sedgwick village,
operated by the W. G. Sargent Company, of Sargentville.

The granite (specimen 42, «) is a biotite granite of coarse to
medium even-grained texture, like that of one of the Bucks Harbor
quarries (specimen 46, a, p. 88), consisting of light cream-colored
feldspars, smoky quartz, and black mica, all in marked contrast.
The feldspars measure. up to three-fourths inch in lenath and the
biotite plates one-tenth inch.

The rift is vertical, with a strike of N. 22° W The plant consists
of 2 hand derricks. The producL consisting entirely of paving
blocks, 1s carted 11 miles to the whart at Sedgwick.

The Stonington quarries—The granite industry which centers in
Stonington is distributed over an area of about 4 miles square. (See
map, fig. 15.) Some of the quarries are on Deer Isle, others are
south of it, on Crotch Island, so named from the inlet which divides
it, and the rest are on neighboring islets. Of the latter, howevc],
on]y those on Moose, Green, and Sprucc islands were in opelatlon in

© 1905.

The southern half of Crotch Island, which measures about 1,500
feet from north to south, shows sheet structure very clearly. (See
PL II, B.) The sheets slope oft to the northwest and the southeast
at angles of 10°, 15°, 20°, and 25° from its central part (140 feet
above sea level), where they are horizontal. The east-west vertical
joints are conspicuous from a distance. The Goss quarry has cut
into the center of the arch and also on either side of it, while the
Ryan-Parker quarry (Pl III, 4), on the south, is on the southeast

“slope of the sheets and of the hill. In the northern half of Crotch
TIsland, at the lower quarry of the Sherwood Company, the coarse
granites are in ‘contact with a fine-textured one, which is also ex-
ploited. The contact line is vertical, but the sheets traverse both
granites indifferently. The Stonington quarries, as will be seen from
the descriptions, embrace several varieties of granite.

The Ryan-Parker quarry is on Crotch Ivland in its southeastern
part, at Thurlow Head. (See Pl II, B, and flg 15.) Operators,
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Ryan-Parker Construction Company, Park Row building, 13-21
Park Row, New York.

The granite (specimen 20, b) is a biotite granite of lavender,
medium-gray color and coarse, even-grained texture, consisting, in
descending order of abundance, of very light lavender-colored potash
feldspar (orthoclase and microcline), smoky quartz, milk-white soda-
lime feldspar (oligoclase), and a little mica (biotite), rarely a plate
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F1a. 15.—Map showing location of quarries about Stonington, Me. (Reduced from Deer
Isle Sheet, Topographic Atlas U. 8., U. 8. Geol. Survey.)

of muscovite, together with accessory magnetite, titanite, zircon, and
pyrite, partially altered to limonite. The potash feldspars measure
up to 1 inch and many of them are twinned and intergrown with a
plagioclase. The biotite plates do not exceed 0.1 inch across. The
oligoclase is generally much altered to a white mica and kaolin.

Mr. E. C. Sullivan, of the United States Geological Survey, deter-
mined the presence in this granite of 0.044 per cent of CO, (carbon
dioxide) and of 0.08 per cent of CaO (lime) and a little MgO (mag-
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nesia) extractable with dilute acetic acid. . To allot all the CO, to
the CaO would give 0.10 per cent of lime carbonate in the granite.

The quarry, opened- about 1880, measures about 700 by 300 feet,
and from 20 to 75 feet in depth, averaging about 35 feet. (See Pl
IT, A4.) The drainage from its upper half flows seaward, but that
from its lower half must be pumped after heavy rains. Water for
steam purposes was brought in a “water boat” a mile from Stoning- -
ton at an expense of $110 per month, but a well that was being bored”
in the granite near the shore was expected to yield a supply sufficient
to save this large expenditure. Little or no stripping has been
required. ) '

Rock structure: The sheets vary in thickness downward, and dip
from 20° to 25°-SE. Joint courses are shown in fig. 16. A dips 80°

F16. 16.—Structure at Ryan-Parker quarry, Crotch Island.

and forms a heading on the north, and B also forms one. Both A
and B are infrequent. The rift is vertical and trends N. 60° W.
Sap occurs from 6 to 12 inches on either side of joint B.

The plant consists of 9 derricks, worked by 9 hoisting engines; a
traveling crane of 20 tons’ capacity; one compressor of 900 cubic
feet "capacity per minute; 8 large pneumatic drills; a number of
pneumatic plug drills; 4 surfacers; one lathe carrying stones 8 feet
by 2 feet 6.inches; and two steam pumps.

Transportation to the wharfs is effected by means of gravity on
tracks 75 and 100 feet long.

The product is used chiefly for massive construction and for build-
ings, and its market is New York, where the firm is engaged in
building enterprises. Among the public structures made of this
granite are the piers of the Blackwells Island bridge in New York.
In 1905 this quarry was furnishing the stone for the retaining wall
of the Riverside Drive in New York.
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The Goss quarry is on Cljotch Island, adjacent to and north of the
Ryan-Parker quarry, on Thurlow Head. (See fig. 15 and PL 11, B.)

Operator, John L. Goss; office, Stonington, Me.
© The granite is a biotite granite; identical with that of the Ryan-
Parker quarry. (specimen 20, @), described on page 102. The firm
reports that a test of this stone made by the New York Dock Depart-
- ment showed a breaking weight of 18,000 pounds to the square inch.

The quarry, opened in about 1872, measures about 350 féet square;
has a maximum depth of 120.feet and a minimum depth of 10 feet.
Pumping is necessary in rainy weather. Little or no stripping has
been required.

Rock structure: The sheets vary from 1 to 30 feet in thickness,

N

Fra. 17.—Structure at Goss quarry, Croteh Island.

increasing rapidly in thickness downward. They are horizontal in
the center of the quarry, but south of it dip up to 20°. SE. and north
of it as steeply to the northwest. The joint: courses and rift are
shown in fig. 17. Of A there are only two or three i in the quarry.
Their faces are coated with epidote. There is no sap, but pyrite
occurs in small particles rarely.

The plant consists of 8 derricks and 8 hoisting engines, 2 cable
engines for drawing cars, 1 compressor (Ingersoll & Sargent, com-
pound), with a capacity of 350 cubic feet of air per minute, 5 steam
drills, 16 pneumatic hand tools, and 2 pumps.

Transportation is effected by means of three tracks—one 100, one
400, and one 500 feet long—from the quarry to the dock, the cars
‘being propelled by cable engines.

The product is used chleﬂy for bridges and bl]lldanS The small
beds are worked into paving blocks. New York is the chief market.
Specimen buildings of granite from this quarry are the post-office in
Lowell, Mass.; the court-house at Dedham, Mass.; the Cadet armory
at Boston, the public library at Laconia, N. H., and the Ninth Regi-
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ment armory in New York. In 1905 this quarry was supplying the

rough stone for the Brooklyn approach to East River Bridge, No. 3,
\Tew York, and the cut stone for the Manhattan approach to Lhe

same bridge, the trimmings for the University Heights Bridge, New -
York, and the stone for the Flushing, Long Isl(md Bridge.

T'he Sherwood quarrigs are north of Mlll Cove, Crotch Island.
Operators, S. Clinton Sherwood Company, No. 1 Madison avenue,
New York. (See fig. 15 for location of quarries.)

The granite of thc lower and.northern quarry (specimen 25, a)
18 a blotltc muscovite granite of light-gray shade, with a very slight
ycllowwh tinge, and of very fine texture, most of its particles rang-
ing in size from 0.11 to 1.1 mm., the average diameter being about
045 mm. There are, however, occasional quartz particles and feld-
spar crystals one-fourth inch across,and of the latter rarely one a half
inch in length, so that the rock has a porphyritic texture. The con-
stituents, arranged in descending order of abundance, are potash feld-

I'ra. 18.—Relations of fine hiotite-muscovite grauire (B) to coarse biotite granite (A and
C), and of sheet structure to both at north end of Sherwood quarry, Crotch TIsland.

Length, 9 feet.

spar (microcline and orthoclase), smoky quartz, soda-lime feldspar
(oligoclase), black mica (biotite) ,and white mica (muscovite), t together
with accessory magnetite and secondary epidote. The oligoclase is
largely altered to a white mica and kaolin, and all the feldspars are
in’ places intergrown with quartz circular in cross section.

The lower quarry, opened in 1889, is triangular in area, each side
being 75 feet long and 40 feet deep, two of which are working faces.
The drainage supplies the boilers. '

Rock structure: The sheets, which are from 2 to 8 feet thick, dip
5° to 10° W.. Joints, dipping 70° S. to 90° and striking N. 75°
E., recur at intervals of 1 to 10 feet. The rift is vertical, with a
course W. 60° N., as at the quarries south of the cove. The rela-
tions of this fine granite at the north end of the quarry to the coarse
granite of the island are shown in fig. 18. The fine granite probably

represénts alater eruption through the coarser. (See p. 46.)
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The plant consists of 1 derrick and 1 hoisting engine.

Transportation is had by track to wharf, 100 feet distant.

This quarry was idle in 1905 and is worked only on special orders.

The product is used for monuments, bases, etc., and finds its way
usually to New London, Conn. The minor sheets and remnants are
worked up into paving blocks. )

The granite of the same firm’s upper quarry, opened in 1890
(specimen 26,0),is a biotite granite of general pinkish buff-gray color
~ and coarse even-grained texture, consisting of pinkish-buff potash
feldspar, smoky quartz, cream-colored soda-lime feldspar and black
mica. The potash feldspar measures up to an inch or more in length,
and the biotite scales one-tenth inch. This stone appears to be
identical with that of the Latty quarry on Green Isle (specimen 28,a).

The upper quarry is 200 by 100 feet, and averages about 15 feet in
depth. The quarry drainage supplies the boiler.

Rock structure: The sheets are from 1 to 5 feet thick, and dip 5°
to 10° K. and W. Vertical joints strike N. 50°-60° W. and parallel
to the rift. .For a space of 50 feet across the middle of the quarry
these recur at intervals of from 2 to 8 feet. Another set, less numer-
ous, strikes N. 25° W. and dip 60° E. There is an irregular tapering
dike of pegmatite, with pink and white feldspar, biotite, and musco-
vite. The sheets in upper part of quarry have “ shakes” for 2 to 3
inches from their surface.

The plant consists of 1 derrick and 2 steam drills.

Transportation is effected by cable and engine along a track 900
feet long to a dock on east side of the island. :

The product consists of random stone and goes to New London,
Conn,

The Latty Brothers quarry is in the southeast part of Green Island,
which lies 1 mile southeast of Stonington. (See map, fig: 15.)
Operators, Latty Brothers, Stonington, Me.

The granite (specimen 28, ¢) is a biotite granite of pinkish-buff
color and coarse, even-grained texture, consisting of a pinkish-buff
potash feldspar, smoky quartz, cream-colored soda-lime feldspar, and
black mica. The potash feldspar measures up to an inch, and the
biotite up to 0.15 inch in diameter. The stone appears to be identical
with that of the upper quarry of S. Clinton Sherwood Company, on
Crotch Island.

Rock structure: The sheets are from 6 feet to 6 feet 8 inches thick
and dip gently southeast. There are vertical joints striking N.
45° W., spaced 6 to 12- feet, also forming a heading. The rift is
vertical, with course N. 60° W.

The quarry was opened in the spring of 1905. The plant consists
of 3 derricks, 2 engines, and 1 steam drill. !

Transportation is effected along a track 100 feet long to whart.
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The product is random stone for bridges and buildings and goes
to New York and Boston.

The Stonington granite quarry is on the west shore of Spruce
Island, 31 miles east-southeast of Stonington. (See map, fig. 15.)
Operator, E. L. Waite, Stonington.

The granite (specimen 27, a) is a-biotite ommte of pinkish buff
gray color and very coarse qennpmphyntlc texture. It consists of
a pinkish-buff potash feldspar in crystals measuring up to 14 inches
in diameter, smoky quartz, cream-colored soda-lime feldspar (oligo-
clase) in paltldes and crystals up to one-half inch in diameter, and
black mica in scales measuring up to 0.15 inch across. The contrasts
between the two feldspars and the mica are strong. The smoky
quartz is a little darker than the potash feldspar. Some of the
pinkish-buff feldspar is rimmed with the cream-colored one.

Rock structure: The sheets, 5 to 8 feet thick, dip about 40° W.
Vertical joints strike N, 45° E., N. 45° W., and N. 80° K.

The plant consists of 3 derricks and 2 engines.

The quarry was being (jp(,ned in July, 1905.

The Moose Island quarry is in the southeast part of Moose Island,
three-fourths mile west-southwest of Stonuwton (See map, fig. 15.)
Operator, John L. Goss, Stonington.

The granite is a biotite granite identical with that of the Gross
and Ryan-Parker quarries on Crotch Island (specimen 20, @), for
descriptions of which see page 102.

The quarry, opened in 1873, measures 600 by 200 feet and averages
about 17 feet in depth. One corner of it is 4 feet below low-tide
level, so that sea water enters, which, to the amount of 300 to 400
gallons, has to be pumped out daily.

Rock structure: The sheets, from 1 to 7 feet thick, dip from 5° to
10° E. Vertical joints striking N. 80° to 85° W. recur at intervals
of 200 feet and form a heading on north side of quarry. There is no
perceptible rift, and the rock does not split well when frozen. The
15-inch aplite vein, described on page 43, has a course N. 80° W.
Sap, from 1 to 2 inches thick, is confined to the upper sheets.

The plant consists of 4 derricks and 4 engines, 2 locomotive cranes
of 10 and 20 tons capacity, 1 compressor of 800 cubic feet capacity
per minute, 2 steam or pneumatic drills, 8 pneumatic plug drills, 3
surfacers, 2 pneumatic hand tools, -1 steam pump, and 1 windmill
pump. )

Transportation is effected by cars on track 200 feet to whart.

The product is used for bridges and buildings, and goes chiefly to
New York. '

Specimen structures: The gate house at Central Park and the steps
of Columbia University, in New York; trimmings of the Hampton
Dormitory at Cambridge, Mass.
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Contracts in 1905: University Heights Bridge and part of the stone
for No. 3 anchorage for Manhattan Bridge, New York.

The Settlement quarry is on Deer Isle, on Settlement Hill east of
Webb Cove, 2 miles northeast of Stonington. (See map, fig. 15.)
Operator, John C. Rodgers, 1909 Amsterdam avenue, New York.

The granite (specimen 22, ¢) is a biotite granite of medium gray
slightly lavender tint, blotched with white, and of coarse texture,
consisting, in descendnw order of abundance, of a very light lav-
ender-colored potash feldspar (microcline and orthoclase), smoky
quartz, slightly cream-colored soda-lime feldspar (oligoclase), and
black mica (biotite), together with accessory magnetite, titanite and
apatite, and secondary chlorite. The potash feldspar is sometimes
rimmed with oligoclase. The feldspars measure up to 1 inch and the
biotite plates are under one-tenth inch. The contrast between the
two feldspars and the mica is strong, but that between the quartz and
the potash feldspar is feeble. '

Fic. 19.—Structure at Settlement quarry, on Deer Isle, near Stonington.

The following test, of the crushing strength of this stone was made
by the Plttsbuw Testing waorttory (Limited) and 1s given here
melely for 1cfe1 ence : '

Test of crushing strength on 3-inch cubes of granite from Deer Isle.

Crushing
: trength
Load ap- 8
plied. < per
. square
inch.

Ii::lmél.b Pounds.
Specimen 1 . o N

Specimen 2 L) 2000600 | 22,830
Specimen 3 151, 300 17,220

Laboratory No. 17858, April 7, 1903 ; signed, John M. Bailey, Secretary.
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Mr. Oren, United States inspector of building stone for Govern-
ment contracts, stationed at.Stonington in 1905, stated to the writer
that he had tested this granite by immersing it in commercial hydro-
chloric acid for over three months without any bad effects. .-

The quarry, opened in 1900, consists of two openings, one near the
top of the hill, 500 by 400 feet and from 10 to 18 feet in c’kept'h the
other on its WLSL side, 600 by 60 feet and up to 14 feet in dcpth
Drainage requires occasional pumping. There is little or no stripping.

Rock structure: The sheets, from 6 inches to 16 feet thick, dip 10° to
15° north and south away from the top of the hill. Joint courses are
shown in fig. 19. A occurs but once; B recurs at intervals of 500 feet.

" The rift is vertical with a course of N. 60°-65° W. There are granite
dikes from 4 to 12 inches thick. (See description on p. 46.) Knots
are rare and small. Pyrite occurs but very mrely

The plant conswts of 9 derricks and 3 engines, 1 traveling crane of
10 tons’ capacity, 1 locomotive, 2 compressors each of 750 cubic feet
capacity, 16 steam or pneumatic drills, 9 surfacers, 19 pneumatic
plug drills, 8 pneumatic hand tools, and 2 steam pumps.

Transportation is effected by locomotive and 2,500 feet of track.
The distance from upper quarry to cutting shed 1s 1,000 feet, and
from cutting shed to whart 600 feet. '

The product is used for massive structures in New York and Nor-
folk, Va. The small sheets and waste ave used in paving. Specimen
structures: The approach to Williamsburg Bridge and the- piers to
Manhattan Bridge, New York. Contracts in 1905: Retaining wall

_for Riverside Drive, New Yor l'\, and the dry dock in Norfolk, Va.
. Hagan and Wilcon quarry is on Deer Isle, in Stonington village.

Operators, Hagan and Wilcox, Stonington.

The granite is a coarse-textured, even-grained biotite granite like
that of Gn een Island.

The quarry has two neat ly acl]acent openings, one 75 by 75 feet,
the other 50 by 50 feet, and from 25 to 50 feet deep. Drainage is
eftected by occasional pumping.

Rock structure: The sheets, from 2 to 20 feet thick, are horizontal.
Vertical joints, striking N. 80° E., recur at intervals of from 2 to 40
feet and also N. 20° W., recurring at intervals of from 10 to 20
feet.» The rift is vertical, with course N. 30°-35° W. TFrom the
small spacing of its joints, this is technically a “ bowlder quarry.”

The plant consists of 3 derricks and 38 hoisting engines, 2 steam
drills, and 1 pump:

Transportation is effected by cartage 1,000 feet to wharf.

The product is random stone, which is shipped to Ph]ladelphm and
cut there. ‘Structure: A lace mill in Philadelphia.

The Calvin Ames quarry is on Deer Isle, 1 mile east of Stonington.
Operator, Calvin Ames, Stonington. :
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The granite is a coarse-textured, even-grained biotite granite like
that of Green Island (p. 106).

The quarry measures 75 feet square by 12 feet in depth.

Rock structure: The sheets, which are from 1 to 5 feet thick, are
horizontal but irregular. Vertical or steep joints strike N. 80° E.,
N. 60° W., and N. 30° W. There is a foot of sap and “ shakes” at
the top.

The plant consists of 2 hand derricks at quarry and 2 more at
the wharf, which is connected with the quarry by a 400-foot track.

The product is random and cellar stone, and is shipped to Boston
and New York. _

The Crabtree & Havey quarry is in the town of Sullivan, three-
fourths mile from Sullivan River. Operators, Crabtree & Havey,
North Sullivan.

The granites of the Franklin and Sullivan quarries, with but one
or two exceptions, are of the general character described under group
9 on page T4. :

The granite of the Crabtree & Havey quauv (specimen 69, &)
is a blotlte granite of medium-gray shade and fine to medium even-
grained texture, consisting, in descending order of abundance, of
milk-white potash feldspar (microcline and orthoclase), smoky quartz,
a milk-white soda-lime feldspar (oligoclase), and black mica (bio-
tite), together with accessory magnetite. The stone from the lower
sheets is a trifle darker than that described above, which represents
that of the upper ones. The difference lies in the feldspar.

The quarry, opened in 1865, measures 300 feet from north to south
and 200 feet from east to west and ranges in depth from 10 to 50 feet.
It is drained by occasional pumpinm The stripping consists of 2 to
3 feet of drift.

Rock structure: The sheets, from 3 to 8 feet in thickness, dip 10°
W. and northwest. They are not very regular in the center of the
quarry owing to their lenticular form, shown in Pl. V, 4 and B.
Vertical joints strike N. 80°-85° W., forming a heading on the north,
also N. 10°-20° E., bounding the quarry on the east. A diabase dike
5 feet wide occurs on the west side, faulted in two places with a dis-
placement showing a thrust from the east. The rock contains many
knots, some of them as large as 6 inches and a few 3 feet in diameter.
Sap occurs along the sheets, but not invariably.

The plant consists of 3 derricks, 1 hoisting engine, and 1 pump.

Transportation is effected by cartage three-fourths mile to wharf.

The product is used for building, curbing, and crossings in Boston,
Providence, and New York. The small beds go into paving blocks.
A private residence in Chicago has been constructed of the granite.
Contracts in 1905 were for random stone, curbing, and paving in

- Boston, New York, and Philadelphia.
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The Hopewell guarry is in the town of Sullivan, on Sullivan River
above the “ falls.” Opemtor, Hopewell Stone Company, 36 Main
street, Bangor, Me.

The granite (specimen 68, a) is a biotite granite, of light to me-
dium-gray shade and fine to medium even-grained texture, consist-
ing, in descending order of abundance, of milk-white potash feld-
spar (microcline and orthoclase), smoky quartz, translucent white
soda-lime feldspar (oligoclase), and black mica (biotite), together
with accessory magnetite.- Many slender oligoclase crystals, most of
them unaltered, measure between one-tenth and one-fifth inch. The
contrasts are not strong. The stone takes a.good polish, and the
contrast between polished and cut face is fair. The general shade of
this granite is but a trifle darker than the so-called “ white granite ”
_of North Jay, described on page 80, but its mineral particles are
coarser and its biotite is more conspicuous.

The quarry, opened about 1855, is triangular in area, each side
being about 200 feet long; the depth of the working face on the east
1s 40 feet, and the depth at front 20 feet. There is no drainage
problem. The stripping consists of 2 feet of drift besides 6 feet of
“top ” or poor stone. _

Rock structure: The sheets, from 2 to 12 feet thick, dip southwest
at a low angle. Vertical joints strike N. 25°-30° E., forming a
heading on the north, and also N. 60° W., the last vecurring at irregu-
lar intervals and more or less discontinuously. The rift is horizontal
‘and the grain vertical, with course N. 60° W. There is very little

sap. Knots are few and small.

The plant consists of three derricks and two engines.

Transportation is effected by gravity tracks and cable to wharf
500 feet off. Schooners of 13 feet draft can pass the falls at high tldb
during one-half hour.

The product is random blocks, curbing, and crossings for Phila-
delphia, Boston, and New Jersey. The thin sheets and waste go into
paving blocks. Contract in 1905: Base course of manual training
school building, corner Broad and Jackson streets, Philadelphia.

The Stimson quarries are in the town of Sullivan. Owner, Mrs.
C. A. Stimson, Sullivan. Leased by Hopewell Stone Company, but
not operated in 1905. Reported as sold since the writer’s visit.

The granite (specimen 67, «) is a biotite granite of medium-gray
shade and fine to medium even-grained texture, consisting, in descend-
ing order of abundance, of gray potash feldspar (orthoclase and
microcline), smoky quartz, grayish soda-lime feldspar (oligoclase),
and black mica (biotite), together with accessory magnetite. The
biotite plates measure up to 0.15 inch across. The general shade of
this granite is darker than that of the Hopewell quarry. Contrasts
are slight, owing to similarity in shade of quartz and feldspar,
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The quarries consist of thxee openmcrs the main one of which is
200 feet square and from 15 to 30 feet deep.

Rock structure: The sheets, from 1 to 5 feet thick, are horizontal,
with slight undulations. Vertical joints strike N. 65° W., f01m1n<r
headings on the north and south side, also north, and coated in places
with pyrite. The rift is horizontal. A vertical dike of aplite 1 foot
7 inches thick has a N. 10°-15° W. course. The amount of sap is
small. Dark-gray knots up to 2 inches and exceptionally 7 inches
in diameter occur. :

The product was carted to a whart a hdlt mile off and shipped to
New York.

Hooper, Havey & Co.s quarry is in North Su]hvan Oftice, North
Sullivan, . '

The granite is a biotite granite of medium-gray shade and fine to _
medium even-grained texture, like that of the Crabtree & Havey
quarry (specimen 69, ) described on page 110.

The quarry, opened in about 1894, measures 300 by 150 feet by 15—
20 feet in depth. As the bottom of the quarry is about 15 feet below
the general surface there is much inflow of water along the sheets,
as well as direct collection of rain water. Tts drainage requires
considerable pumpino After being idle in winter it requires thlee

‘weeks’ steady pumping to reopen it.

Rock structure: The sheets, from 6 inches to 6 feet thick, are
gently undulating and horizontal. Vertical joints strike N. 20-
25° E., forming the west side of quarry, and also east-west, forming’

‘a headmo on its north side. The rift is horizontal, and the grain

vertical, east-west. The rock is emdently under a compressive cast-
west strain, as it tends to fracture in a north-south direction across
the grain, \Vlthout regard to knox holes. The knots are small.

The plant consists of 3 derricks (hor se) and 1 steam pump.

Transportation is by cartage of one-half mile to wharf.

The product is random stone and street material, mostly for Boston.
Contracts in 1905: Curbing (straight a,nd LlI‘CUl‘LI), crossings, and
paving blocks for Phllfldelphm

The W halesback quarry, in North Sulhvan is operated by W. T.
Havey, jr., & Son, of Franklin.~

The granite is a biotite granite of medlum-gmy shade and fine to
medium texture, like that of the Crabtree and Havey quarry described
on page 110.

The quarry, opened in about 1868, is 200 feet square and from 8
to 30 feet deep. It is drained by a 23-inch siphon pipe, 250 feet long.
The stripping consists of 3 to 8 feet of drift. On one side the glaci-
ated granite surface has a 23-foot bowlder, excavated from the over-
lying drift, resting on it.
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Rock structure: The sheets, from 2 to 8 feet thick, dip 5° to 10°
SE. Vertical joints strike N. 85° E., forming headings at the north
and south sides; also N. 10° E., parallel with a 4-inch diabase dike.
A microscopic description of this dike will be found on page 48.
The rift is horizontal and the grain vertical w1th east-west course.
Knots are rare.

The plant consists of 2 derricks and siphon pipe. _

Transportation is effected by cartage three-fourths mile to wharf.

The product is used for curbing and random stone in Philadelphia,
New York, and Boston. \

The Dunbar Brothers’ quarry (leased from Crabtree and IIavey)
is 24 miles northwest of Sullivan village, in the town of Sulhvan
Address, Sullivan.

The granite is a biotite granite of medium-gray shade and coarse
(inclining to medium), even-grained texture, like that of the Robert-
son & Havey quarry, in Franklin, described on page 90.

The quarry, opened in 1901, measures 250 by 100 feet and is from
4 to 8 feet in depth. Its drainage requires occasional pumping. The
stripping consists of 2 feet of drift, with small bowlders.

Rock structure: Sheets, from 2 to 12 feet thick, undulate with a
general easterly dip of 10°. - Vertical joints strike N. 80°-85° E., form-
ing a heading on south side of quarry, and N. 60° E. with a heading;
also exceptionally N. 5°-10° I. The rift is horizontal. A diabase -
dike from 8 to 16 inches thick has a course N. 20°-25° E., and rims
of epidote, as described on page 48. There is little or no sap, and
knots are few.

The plant consists of 2 deulcks (1101 se) and 1 pump.

Transportation is effected by cartage 1} miles to wharf.

The product is random, curbing, and paving, which go to Boston,
New York, and Philadelphia.

The Harvey Dunbar quarries consist of several small openings in
West Sullivan, operated by Har vey Dunbar (address, Sullivan), who
employs 8 men in gettmo out paving blocks.

The Tay _/lor' quarry is in the town of Sullivan, on the west side of a
north-south ridge, 2 miles from Sullivan village. Owner, Harry
Taylor, North Sullivan. Quarry not operated in 1903.

The granite (specimen 79, ¢) is a biotite granite of medium-gray
shade and fine to medium even-grained texture, consisting, in-descend-
ing order of abundance, of grayish potash feldspar (orthoclase and
mlcrochne), smoky quartz, grayish soda-lime feldspar (oligoclase),
and bla¢k mica (biotite), together with accessory magnetite. The
feldspars measure from 0.1 to 0.25 inch and the biotite scales up to
0.1 inch. The rock is identical with that of the Stimson quarry,
described on page 111.

3495—Bull. 313—07—8
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The quarry, opéned recently, measures 50 by 25 feet and 5 feet in
depth. The sheets, from 2 to 5 feet thick, dip 20°-30° W. Vertical
joints strike N, 25°-30° E. There is one derrick.

The Pettee black-granite quarry is three-fourths mile north of
East Sullivan, on the road to Tunk Pond. Owner, J. A. Pettee,
Fast Sullivan.

This rock (specimen 80, b) is a mlca-quartz dlorlte of very dark
gray shade and fine to medium texture with occasional porphyritic
whitish feldspars up to one-fourth and more rarely one-half inch.
It consists, in descending order of abundance, of white translucent
soda-lime feldspar (oligoclase-andesine), black hornblende, opales-
cent quartz, black mica (biotite), and magnetite, together with acces-
sory titanite, apatite, and pyrite. It takes a fine polish, and the
contrast between polished and cut surfaces is marked. The diorite of

East Sullivan is referred to by W. O. Crosby in a paper on the
Geology of Frenchmans Bay.®

The quarry, which is only 15 by 15 feet and 8 feet deep, is on the
west side of a knoll 20 to 25 feet high. . _

Rock structure: Vertical joints strlkmg N. 25° W. and N. 85° W.
recur at intervals of 1 to 5 feet. The rock splits in these directions
also horizontally. There are whitish bands. or veins one-half inch
thick, consisting almost entirely of the feldspar and quartaz.

This stone is quarried occasionally in small blocks for monumental
purposes. '

The Sinclair Dlack-granite prospect is 13 miles north of East Sul-
livan, on Herbert and Thaddeus Sinclair’s (formerly Smlth Bean’s)
farm, near Charles Dowel’s sawmill.

Th]S rock (specimen 82, @) is a quartz monzonite of almost bhck
shade, with white blotches, of medium to coarse (porphyritic) tex-
ture, consisting, in descending order of abundance, of bluish opales-
cent quartz, whitish soda-lime feldspar (oligoclase-andesine), and
potash feldspar (microcline and orthoclase), black hornblende, and
black mica (biotite), together with accessory magnetite, pyrite, titan-
ite, and apatite. Some of the feldspars measure nearly-an inch in
length. This is closely related to the true granites, as it contains
nearly as much potash feldspar as soda-lime feldspar, although it is
among the darker of the “black granites.”

The ledge is exposed for a length of 50 feet north-south and a
height of 20 feet. A vertical joint strikes N. 20° W. An opening
10 by 5 feet-and 5 feet deep was made here in 1902. N

The Baird querry is on Swans Island, east side of old harbor, not
quite 1 mile east of Swans Island village and three-fourths mile
southeast of Mintum. Operators, The Mathew Baird Contracting
Company, 433 East Ninety-second street, New York.

@ Proc. Boston Soc. Nat. Hist,, vol. 21, 1880, p. 110.
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The granite (specimen 34, a) is a biotite granite of medium pink-
ish-buft gray color and of medium, inclining to coarse, even-grained
texture, consisting, in descending order of abundance, of a pinkish-
buff potash feldspar (orthoclase and microcline), smoky quartz, a
milk-white soda-lime feldspar (oligoclase) and black mica (biotite),
together with accessory magnetite, and, rarely, a little greenish horn-
blende. The potash feldspars.are intergrown with plagioclase and
measure up to over one-half inch, but most of the biotite is con-
siderably under one-tenth inch. The stone takes a good -polish, but
the ‘contrast between the polished and rough surface is feeble, owing
to the smallness of the biotite scales. The contrasts are mostly
between the quartz and the feldspars. The company reports a test
of crushing strength of between 18,000 and 19,000 pounds per square
inch.

The quarry, opened in 1901, measures 500 by 250 feet and has an
average depth of 15 to 18 feet. The drainage supplies the boilers.
There 1s no stripping. '

Rock structure: The sheets, from 1 to 7 feet thick, dip 15° south.
Vertical joints, striking N. 45° E.; recur at. intervals of 50 feet;-
others, striking N. 80° W., recur but twice as continuous joints.
The rift is vertical, north-south. Sap is confined to the sheets of
the upper 3 feet. No knots or veins. '

The plant consists of 3 derricks, 3 engines, a steam drill. and a
steam pump. ]

Transportation is effected by gravity and cable on a track to wharf,
1,200 feet off. } :

* The product is random, dimension, and paving stone, which go to
New York, where the firm has its cutting works.

The Toothachers Cove quarry is near end of that cove, in the
western part of Swans Island, 1} miles north-northwest of Swans
Island village. The property is owned by B. E. Rowe, of Swans
Island. The mineral right was leased to Wilbur and Havey, address,
Swans Island, but is now held by C. J. Hall of the same place. In
the fall of 1905 a company was being formed to operate the quarry.

The granite (specimen 33, ¢) is a biotite granite of medium pink-
ish-gray color and coarse, even-grained texture, with feldspars up to
three-fourths inch and biotite fully one-tenth inch. It consists, in
descending order of abundance, of light-pink potash feldspar (ortho-
clase), smoky quartz, cream-colored soda-lime feldspar (oligoclase),
and black mica (biotite), together with accessory magnetite and
titanite. The orthoclase is intergrown with plagioclase. The oligo-
clase is altered to a white mica. The contrasts between the four
minerals are marked.

The quarry is 50 by 25 feet, and the working face is 20 feet high.
There are two other small openings.
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Rock structure: The sheets are from 5 to 12 feet thick and hori-
zontal. Vertical joints, striking N. 60° W., recur at intervals of 10
feet. There are veins of aplite and of quartz.

In July, 1905, the plant consisted of a horse windlass and derrick.
An inclined track leads to the wharf, 400 feet off.

Product: Random and paving blocks.

The Seal Cove quarries are in the town of Tremont, on Mount
Desert Island, about one-half mile southeast of Murphy Hill. Oper-
ator, S. W. Herrick, Southwest Harbor, Maine.

The granite (specimen 57, @, from lower opening, collected by
writer) 1s a biotite granite of dark-gray shade and medium (inclining
to fine) even-grained texture, with feldspar up to one-fourth inch and
black mica generally under one-tenth inch. It consists, in descending
order of abundance, of bluish-gray soda-lime feldspar (oligoclase)
and a little black mica (biotite), together with accessory magnetite.
The difference in the amount of the two feldspars appears to be less
than in specimen 57, ¢, and this granite thus approaches a quartz
monzonite. There is little contrast between the quartz and feldspars,
and the biotite plates are small and thinly disseminated. The gran-
ite (specimen 57, ¢, probably from the upper quarry, collected by
the operator) islike specimen ¢, except that its color is dark greenish,
in consequence of the feldspars being greenish gray, and that the
‘two feldspars occur in their usual proportions. It contains some
secondary epidote and takes a fair polish.

The quarries, opened in 1903, consist of several small openings,
none of which exceed .25 feet square.

Rock structure: The sheets, from 1 to 8 feet thick, are horizontal
at the upper quarry, but dip 10° to 25° W. at the lower one. Vertical
joints strike 10° to 15° W. and also N. 90° W. The rift is horizontal.
Sap from 2 to 3 inches thick occurs along the sheets. Dark-gray
knots, up to 2 inches across, occur occasionally :

The product, paving blocks thus far, is carted three-fourths mile
to wharf in Seal Cove. .

The Carroll quarry is in the town of Tremont, on Mount Desert
Island, at Southwest Harbor. Owned by estate of Jacob W. Carroll.
Address, John Carroll, Southwest Harbor.

The granite (specimen. 65, ¢) is a hornblende granite, of pinkish-
greenish medium-gray color and medium even-grained texture, con-
sisting, in descending order of abundance, of pinkish-greenish potash
feldspar (microcline), smoky quartz, very dark green hornblende,
and very little black mica (biotite), together with accessory magnetite
and zircon and secondary chlorite. The microcline is intergrown
with quartz and soda-lime feldspar (oligoclase-andesine), and is
largely altered to kaolin and a white mica. This granite is like that
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of the Graves quarry (specimen 64 @), page 100, e\cept that the
feldspars are more pinkish.

The quarry is 100 feet from north to south by 30 feet from east to
west, and has a working face on the east 15 feet high. The sheets,
from 6 inches to 3 feet thick, are horizontal at the north end, but dip
10° S. at south end. Vertical joints strike N. 75° E. and N.50°-55°
W. XKnots are abundant and are up to 2 feet in diameter.

The quarry is only worked occasionally, and the stone is used

‘locally for foundations.

T'he Orland quarries, situated in the vicinity of Orland, in Han-
cock County, were reported as not in operation in 1905 and were not
visited.

KENNEBEG COUNTY.

The quarries in Kennebec County are in the town of Hallowell.

The Stinchfield and Longfellow quarries are in the town of Hallo-
well, 24 miles northwest of the city of Hallowell, on the southern
part of Lithgow Hill. (See map, Pl ‘L) Operator, Hallowell
Granite Works, Hallowell.

THe granite (specimen 111, @) is a biotite-muscovite granite of
light-gray shade and fine texture, with porphyritic feldspars usually
about one-fourth inch in diameter. It consists, in descending order
of abundance, of slightly bluish translucent potash-feldspar (ortho-
clase and microcline), smoky (light) quartz, soda-lime feldspar of
same colors as the other (oligoclase), black mica (biotite), and white
mica (muscovite), together with accessory garnet, zircon, and apatite.
The oligoclase is usually undergoing alteration to kaolin and a white
mica and contains intergrowths of quartz circular in cross section.
Leaving the porphyritic feldspars out of consideration, the general
diameter of the particles ranges from 0.25 to 1.0 mm., averaging about
0.65. The micas are thickly disseminated. The stone takes a fine
polish, and the polished face has a slight bluish tinge. A microscopic
description of Hallowell granite will be found in Merrill’s Stones for
Building and Decoration, pages 63, 64.

Mr. E. C. Sullivan, as a result of tests at the chemical laboratory
of the United States Geological Survey in May, 1906, found that this
© granite contains 0.060 per cent of CO, (carbon dioxide) and that -
warm dilute acetic acid dissolves 0.08 per cent of CaO (lime) and a
trace of MgO (magnesia). If all of this CO, is assigned to the
CaO, the rock contains 0.14 per cent of CaCO, (lime carbonate).
The lime extracted by this process is in addition to that combined
with silica in the soda-lime feldspar. The thin sections from the
Tayntor quarry stone, which is essentially the same, show a little
carbonate (see p. 120), and the same mineral must occur also in the
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stone from the Stinchfield and Longfellow quarries, but in very
minute quantity.

" A test of the crushing strength of this granlte made by Ricketts
and Banks yielded the fo]lowmo results:

Pounds per

square inch.

First cube. . _____________ . - - _- 19, 260
Second cube __ . _________ - 15,730
AVerage . e 17, 495

The difference in the two cubes is dttrlbuted to some imperfection .
in the second one. '

The quarries were opened about 1826. The Stlnchﬁeld quarry
measures 600 feet from northeast to southwest by 400 across and -
from 30 to 60 in depth. (See P1. IV, B.) The Longfellow quarry
(not in operation, but‘filled up to 20 feet with water), southwest of

N

F1a. 20.—Structure at Stinchfield and Longfellow quarries, near Hallowell.

the above and communicating with it, measures about 400 by 200
feet and from 50 to 70 feet in depth. The drainage of the Stinch-
field quarry requires pumping for a few hours after.heavy rains,
and that drainage supplies the boilers. The stripping consists of
from 1 to 20 feet (increasing northwestward) of yellowish sandy.
clay with small bowlders near the top. (See Pl. IV, B.)

Rock structure: The most striking features in these quarries are
the gradual increase in the thickness of the sheets downward (partly
shown in Pl IV, B), which ranges from 4 inches to 14 feet, and the
evidence of strain afforded by the numerous headings and joint
systems shown in fig. 20; also the evidence of weathering afforded
by the decomposition and discoloration along these headings. The
sheets range from,a horizontal position to an inclined one of 15°
NE. Many of them stop at the joints, probably owing to faulting;
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some taper out and overlap. Pl IX, B, a view of a part of the
northwest wall of the Longfellow quarry, shows the intersection of
headings of joint systems C and D. Joints A are spaced from 10
to 50 feet. B forms a heading 50 feet wide on the southeast wall,
weathered yellow to a depth of 50 feet from the rock surface. Joints
C are spaced from 5 to 70 feet. In a 2-foot heading of C on the
southwest wall the joints recur at intervals of 2 inches to one-half
- inch and are coated with quartz crystals. Joints D form two head- -
ings, 10 feet wide, on the southeast wall, containing a bed of sand a
foot thick and 30 feet deep or long. Joints I are discontinuous
and grooved and polished from motion. TLarge areas of some of
the joint planes in the Longfellow quarry are covered with frost-like
mystfilli/ationq of oxides of iron and probably of manganese. The
rift is horizontal; the grain is vertical N. 25° W., but feeble. A
2-foot pegmatite dll\e contains milk-white oh(roc]ase, smoky quartz,
muscovite, biotite, and 1-inch garnets. Knots occur up to three-
fourths inch across, exceptionally 1 by 3 inches. The sap is very
marked along the joints and up to a foot in thickness. The con-
centric growth of ferruginous discoloration is shown in the heading
PL IX, B. ‘

The phnt (including both that at the quarnes and at the Tallo-
well cutting sheds) consists of 18 derricks, of which 8 are worked
by. electricity, 3 by hand, and the rest by 6 engines; 2 traveling cranes,
of 10 and 20 tons capacity; 2 compressors, of 180 and 900 cubic feet
per minute capacity; 14 pneumatic plug drills; 2 1-foot plug drills;
5 surfacers; 3 polishers; 56 pneumatic hand tools; 1 lathe for stone
16 by 2 feet, 2 for stone up to 6 by 2 feet; 2 polishing lathes for
stone 16 by 2 feet, and. 3 steam pumps.

Tlanspmtatlon is effected by cartage 24 miles to railroad or to
wharf on the Kennebec River at qulowel], acccss1ble to schooners
of 12-foot draft. )
"~ The product is used for buildings and sculpture. It lends itself
remarkably well to statuary and delicate ornamental work, as is
shown by PL. XIV, 4, a reproduction of a photograph of a panel at
the entrance to the Bank of Commerce in New York, and by PL
X1V, B, representing a statue recently finished for the Hall of
Records in the same city. About seven-eighths of the product go
into building and one-eighth into carved work. The principal mar-
kets are Chicago and New York. Specimen buildings: Albany
capitol, Hall of Records (including its statuary), New York; Brook-
lyn Savings Bank, New York; Masonic Temple, Boston; academic
and library buildings at United States Naval Academy, Annapolis,
Md.; Illinois Trust Company’s building, Chicago; Northwestern
Insurance Company’s building, Milwaukee; post-office at ‘Allegheny,
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Pa. Specimen monuments and statues: Statuary on Plymouth monu-
~ ment, Massachusets; National monument at Yorktown, Va.; New
York State monument at Gettysburg, Pa.; Soldiers’ monument at
New Haven, Conn.; Richard M. Hunt monument in Central Parlk,
New York; Battlefield monument at Trenton, N. J. Contracts in
1905: Suffolk Savings’ Bank building, Boston; several mausoleums
for New Orleans, Plttsburg, and Chlcago ex-Governor Cleavess
monument at Portland, Me. .

The Tayntor quarry (formerly known as the Melvin quarry) is in
the town of Hallowell, 2 miles north-northwest of the city of Hallo-
well. Operator, C. E. Tayntor & Co.; office, Hallowell (C. E.
Tayntor, 239 BIoadway, New York).

The granite is a biotite-muscovite granite of light-gray shade and
fine- (but porphyritic) texture, identical with that of the Longfellow
and Stinchfield quarries (specimen 111, ¢) described on page 117.
The general diameter of particles, excluding the porphyritic crystals,
ranges from 0.25 to 1.25 mm. One of the small porphyritic oligoclase
crystals measuring 2.25 mm. in diameter shows calcite between its
cleavage planes. Calcite appears also independently in plates up to
0.5 mm. across. Mr. E. C. Sullivan, of the United States Geological
Survey, tested granite from the Tayntor quarry and found that it
contained 0.146 per cent of CO, (carbon dioxide) and that warm
dilute acetic acid extracted 0.24 per cent of CaO (lime) and no mag-
nesia. The CO, found corresponds to 0.33 per cent of CaCO, (lime
carbonate). The difference in the result of the test of this and the
test of the Stinchfield quarry stone may not hold good of the stones
in general. The average of both tests or 0.235 per cent for the hme
carbonate of both stones may be nearer the truth.

The quarry, opened before 1840, measures 520 feet N. 30° W. to
S. 20° E., by 275 feet across and from 10 to 40 feet in depth. The
deeper part of it is 275 by 150 and 40 feet deep. "It is drained by
pumping after rain. In places the glaciated granite surface is cov-
ered with 5 feet of sand and bowlders.

I Rock structure: In places there is a vertical flow structure with
course N. 35° W., and where it occurs it is the direction of easiest
fracture. The sheets measure from 1 foot to 6 feet 6 inches (the
thicker being the lower ones), and are horizontal. The joint and
dike courses are shown in fig. 21. A recurs at intervals of 20 to 200
feet, and forms one heading, which does not extend beyond a depth
of 15 feet from the rock sur face. B sometimes dips steep north,
recurs at intervals of 10,to 40 feet and forms headmgs in the northern
half of quarry. The rift is horizontal and grain vertical, N. 70° W.,
but feeble. Fig. 21 shows the courses of the pegmatite dikes a dips
45° N. and is 4 inhches thick, & dips 65° E. and is 3 inches thick,
¢ dips N. and is 38 inches thlck Pegmatite lenses 2 feet thick also
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occur. In the north part of quarry there is a band of dark knots,
from 5 to 25 feet wide, with a N. 10° E. course, but the rest of
the quarry is free from knots. The glaciated surfaces and the sheet
surfaces are free from sap except near the headings, where it extends
for 6 inches from each sheet and joint face. The granite is here
under compressive strain, for the cores between the contiguous borings
made in channeling become crushed, and on two occasions spontane-
ous vertical east-west fractures 40 feet long occurred through a sheet
4 feet 6 inches thick, and diagonal to two rectangular “ channels.”
The plant consists of 3 derricks, operated by 1 engine (Ledgerwood
hoist, triple drum) ; 1 compressor (capacity 180 cubic feet of air per
minute), driven by a 30-horsepower Westinghouse electric motor; 4

Pegm.: dike

B strain fractures

F16. 21.—Structure at Tayntor (Melvin)- quarry, near Fallowell.

steam drills; 1 pneumatic plug drill; 1 surfacer; 1 polisher; 9 pneu-
matic hand tools, and 2 steam pumps. New machinery is to be put
.into the new building, which is in process of construction.

Transportation is by cartage, 13 miles to the cutting shed and one-
fourth mile farther to wharf or railroad. The company’s new works
will have a dock at one end and railroad at the other.

The product is used for monumental work. Specimen monuments:
The General Slocum monument at Gettysburg, Pa.; the State of
Maine monument at Andersonville,‘ Va.; the New .York State monu-
ment at Lookout Mountain (Craven House), Tennessee; the soldiers’
monument at Pittsfield, Me.; the Dunlap mausoleum (Corinthian
style, 16 by 28 feet) ; and the Ziegler mausoleum (Grecian Doric style,
25 by 34 feet, after the temple at Paestum), both at Woodlawn Ceme-
tery, New York. Contracts in 1905: The General Miles mausoleum

at Arlington, Va., and the Latham mausoleum at Hopkinsville, Ky.

~ About 100,000 paving blocks are made annually from waste and
thin sheets. )

t
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KNOX COUNTY.

The quarries in I{nox County are in Muscle Ridge Plantation and
the towns of -St. George, South Thomaston, Tenants Harbor, and
Vinalhaven.

The High Isle quarry is in Muscle Rldoe Plantation, 94 miles south-
southeast of Rockland. Operator, “Tlul‘lnl Gray & Son office, Thir-
tieth street, below Walnut, Philadelphia, Pa.

The granite (specimen 18, ¢) is a biotite granite of slightly pinkish
medium-gray color, with conspicuous black mica and of medium to
coarse, even-grained texture, the feldspars measuring up to one-half
inch and most of the biotite scales up to one-tenth inch, but some one-
fifth inch. It consists, in descending order of abundfmce, of a delicate
pink potash feldspar (orthoclase and microcline), smoky quartz,

-milk-white (very slightly bluish) soda-lime feldspar (oligoclase),
and black mica (biotite), together with accessory magnetite, apatite,
and secondary chlorite. The oligoclase is in some places partially
altered to a white mica. The contrasts between the minerals are rather
marked, but the polish is not vely satisfactory, owing to the large
size of the biotite scales.

The following chemical analysis and determination of specific
gravity were made for the firm by PlOf James' F. Kemp, E. M., of
Columbia University :

Analysis of granite from quarry at High Isle quarry.

Si0, (silica) ool o T4.54
AlLO;, (alumina)__________ e 13.30
FeO (ferrous oxide) __ e ____ 0.7
Fe,0; (ferric oxide).—_______________________ O SO, 0.92
"Ca0 (lime) o S 1. 26
MgO (magnesia) «.._ . _________ e l___ 0. 009
Mn (manganese) . 0.51
S (sulphur) - _____.____ T 0.038
Na,Q (soda) 3. 69
K, O (potash) - ___ S 5. 01
100. 067

Loss on ignition, 0.55. .

Specific gravity, 2.641, equal to 165.06 pounds per cubic foot.

The results of four crushing-tests on cubes (2-inch) bedded with
plaster of Paris, made at the engineering laboratory of Columbia
University for the firm, are as follows: First crack at 100,000 to
126,300 pounds. Ultimate strength in pounds per square inch, 25,880,
32,360, 32,495, 33,085. (Laboratory Nos. 1759 to 1761.)

The quarry, opened about 1894, consists of five openings, each about
100 feet square, with a maximum depth of 50 feet and an average
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depth of about 17 feet. The drainage requires pumping. The strip-
ping is insignificant, but in places is from 5 to 10 feet thick.

Rock structure: The sheets, which are from 2 to 14 feet thick, are
lenticular, tapering, and curve over to the northwest and southeast at
low angles. (See Pl. VIII, 4.) Joint courses are shown in fig.
22. System A is prominent and forms a heading on the south side of

- the island, shown in Pl VIII, 4. B dips 40° SE., occurs but occa-
sionally, and is discontinuous. C also forms a heading. D dips 65°
SW. and is also prominent. The rift is vertical, with east-west
course. Irregular horizontal dikes of pegmatite, up to 2 inches thick,
consist of the same minerals as the granite—a pink orthoclase and
microcline, smoky quartz, cream-colored oligoclase, and biotite. Sap
occurs along the sheets and joints A and C, and markedly at the sur-
face in places up to a foot in thickness. (IFor details see p. 53 and

. T16. 22.—S8tructure at Figh Isle quarry, Knox County.

fig. 2.) Along some of the headings of A the granite is weathered
to a sand at a depth of 20 feet.

The plant consists of 9 derricks, worked by 8 engines; 2 locomotive
cranes, 2 compressors (with a capacity of 862 cubic feet per minute),
15 large pneumatic drills, 28 pneumatic plug drills, 13 surfacers, and
20 pneumatic hand tools.’

Transportation is effected by gravity and track 650 feet to wharf.

The product is used for buildings, chiefly in Philadelphia. Sundry
small buildings and bridge seats for the Pennsylvania Railroad have
been made of this stone. Contract in 1905: The new Wanamaker
store in Philadelphia.

Diz Island quarries, Muscle Ridge Plantation, one-half mile south-
west of High Isle. Owner, Thomas Dwyer, 1613 Amsterdam avenue,
New York. s

Six openings were operdted extensively in. 1880 by the Dix Island



.124 THE GRANITES OF MAINE,

Granite Company, which employed 1,400 men when filling large con-
tracts. These quarries furnished material for the United States
Treasury Department extension at Washington, the basement of the
Charleston custom-house, the New York and Philadelphia post-offices,
and the trimmings for the New York Metropolitan Museum of Art.
Only an occasional block is now quarried. There is a wharf with 12
feet of water at low tide. These quarries are referred to by J. E.
Wolff in Tenth Census, vol. 10, 1888, pp. 119, 120, and by G. P.
‘Merrill in Ann. Rept. Smithsonian Inst., pt. 2, 1889, p. 416.

The granite (specimen 19, @) is a biotite granite of somewhat dark
gray shade and of medium to coarse even-grained texture, with feld- -
spars up to one-half inch and numerous fine biotite scales rarely
exceeding one-tenth inch. It consists, in descending order of abun-
dance, of delicate pink potash feldspar (orthoclase and microcline),
smoky quartz, a very slightly bluish white soda-lime feldspar (oligo-
clase), and black mica (biotite), together with accessory magnetite
and apatite. The oligoclase is partly altered to a white mica and
rarely containg a little calcite. The biotite is here and there inter-
leaved with muscovite. The chief difference between this and the
High Isle granite is that in this the biotite scales are generally
smaller and much more abundant, which darkens the shade of the
rock and diminishes the contrast between the minerals.

Rock structure: The sheets are from 2 to 10 feet thick and dip 20°
to 40° S. in places. Headings strike N. 80° E. and N. 35° W.

The Sprucehead quarry is on Sprucehead Island, in the town of
-St. George, about 10 miles south of Rockland. Operator, Bodwell
Granite Company, Rockland, Me.

The rock (specimen 10, @) is a quartz monzonite, with conspic-
uous black and white particles and medium to coarse even-grained
texture, consisting, in descending order of abundance, of translucent
white soda-lime feldspar (oligoclase), milk-white potash feldspar
(microcline), smoky quartz, black mica (biotite), and black horn-
blende, together with accessory titanite, magnetite, pyrite, zircon,
apatite, and secondary epidote. Zonal structure is common in the
oligoclase. The contrasts between the black minerals, the smoky
quartz, and the feldspars are very marked.

The quarry is about 275 feet by 250 feet and has a maximum .
depth of 55 feet and an average depth of about 27 feet. Those parts
of .the quarry that lie below sea level requ1re pumping. No strip-
ping is necessary.

Rock structure: The sheets, which range in thickness from less
than a foot to 13 feet, lie horizontal or dip from 10° to 15° north-
west and southwest, intersecting the surface, which dips gently south-
east. The sheets are irregular in thickness, owing to the tapering out
of the lenses, but in general increase in thickness downward. Joints
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and dike courses are shown in fig. 23. A recurs frequently on the
north side of the quarry, but two joints are 50 feet apart and have
greatly facilitated the opening of the quarry. B dips 70° N., travers-
ing the entive quarry. The rift 1s vertical with a N. 60° E. course.
Knots and dikes occur.  Sap is 3 inches thick on the sheet surfaces.

The plant consists of 4 derricks, operated by 4 engines; 1 compres-
sor, with ‘@ capacity of 527 cubic feet of air per minute; 2 steam
drills; 3 surfacers. Pneumatic drills and tools were about to be
added. :

Transportation is effected by cartage 300 feet to wharf.

The quarry was idle in July, 1905, but preparations were being
made for resuning work. ‘ o

The product, consisting chiefly of building stone and some random
and paving blocks, finds a market mostly in the West and South.
Specimen buildings, etc.: Carnegie Library at Alleghany, Pa.; the

. 23.—Structure at Sprucehead gquarry, St. George.

new posf—oﬁice and custom-house at Atlanta, Ga.; the columns of the
Auditorium building, Chicago, Tll.; the Mutual Life Insurance Com-
pany’s building, New York.

The Clarlk; Island quarry is on Clark Island, in the town of St.
George, nbout 12 miles south-southwest of Rockland. Operator, John
C. Rodgers; office, 1909 Amsterdam avenue, New York, D

The granite (specimen 12, ¢) is a biotite-muscovite granite of
bluish, medium-gray color and of fine to medium even-grained tex-
ture, with feldspar up to one-fourth inch and mica under one-tenth
inch. Tt consists, in- descending order of abundance, of light-bluish
potash feldspar (microcline and orthoclase), clear or very slightly -
smoky quartz, light-bluish soda-lime feldspar (oligoclase), black mica
(biotite), and white mica (muscovite), together with accessory gar-
net, zircon, apatite, and secondary chlorite. The oligoclase is partly
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altered to a white mica and includes a little carbonate. The quartz
contains hairlike crystals of rutile (?). In general, as the quartz is

"s0 ncar]y clear, the bluish tint of the feldspar dominates and the con-

trast is mostly between it and the thickly disseminated black mica.
It takes a very fine polish.

Mr. E. C. Sullivan, of the United States Geological vaey, finds
that this granite contains 0.218 per cent of CO, (carbon dioxide),
and that warm dilute acetic acid extracts 0.24 per cent of CaO (lime),
and much MgO (magnesia). IFiguring the CO, to both CaO and
MgO, this would give 0.43 per cent of CaCO, (lime carbonate) and
0.06 per cent of MgCO, (magnesium carbonate). As stated above,
the thin section also shows carbonate.

Two tests of the crushing strength of this stone, made by the Pitts-
burg Testing Laboratory (Lllllltt,d) in March, 1899 (laboratory No.
13396, 13397 ), yielded 13,000 and 15,175 pounds per square inch, and
are given here merely for reference.

The quarry, opened about 1870, is 500 by 300 feet, and has a maxi-
mum depth of 50 feet and an average depth of 25 feet. A very little
pumping suffices for drainage. There is no stripping. :

Rock structure: The shects, from 2 to 10 feet thick, strike N. 30°
W. and dip 20° L., and on the east side of the quarry 20°-30° W.
They do not conform to the topography of the surface. Vertical
joints strike N. 65°-70° W., recurring at intervals of 10 to 20 feet.
The rift is vertical, with a N. 85° W. course. There are two dikes .
of coarse pegniatite, up to 6 inches thick, one striking N. 15° W., the
other N. 40° E. They consist of feldspar, quartz, muscovite, biotite,
black tourmaline, and red ora.rnet. The usual sap occurs along the
sheets.

The plant COIISIStS of 8 derricks and 8 hmstlno engines, 1 oveIhead
traveling electric crane of 16 tons capacity and 1 hand crané of 2
tons capacity; two compressors (capacity 850 and 300 cubic feet
of air per minute), 4 steam drills, 7 pneumatic plug drills, 8 sur-
facers, 2 polishers (Jenny Lind), 2 small polishing lathes, 22 pneu-
matic hand tools, and 2 steam pumps, throwing 6-inch and 4-inch
streams.

Transportation is effected by horse power on track 900~1,200 feet
long, extending to wharf.

The pIOdUCt is used for building and ornamental work. Specimen
buildings: The Hartford, Conn., and Buffalo, N. Y., post-offices; the
Standard Oil building in New York. In 1905 the cutting plant was
working on Stomnorton alanlte for the United States dry dock at
Norfol]\, Va.

The McConchie black-granite quarry, in the town of St. George,
about three-fourths mile north of Long Cove quarry. Operator,
George McConchie (Crown Granite Works) ; office, South Thomaston.
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The rock (specimen 16, ¢) is a norite of very dark gray shade and
‘fine to medium texture, consisting, in descending order of abun-
dance, of an unaltered colorless to smoky feldspar containing both
soda and lime' (andesine to labradorite), hypersthene partly altered
to brown hornblende, black mica (biotite) in scales up to 0.2 inch,
and magnetite, together with accessory pyrite.

The quarry, opened in 1888, is about 50 feet square and from 10-
15 feet deep and is provided with one derrick.

The stone has to be carried 10 miles to the cutting works at South-
Thomaston, although the quarry 1tself is within one-fourth mile of
seaboard.

The product is used entirely for monuments. Specimen struc-
tures: The soldiers’ monuments at Warren and Union, in Maine.

The Flat Ledge quarry, in the town of St. George, north of Clark
Tsland, consists of several small openings (“ motions”) operated by

 Edwin Edwards. Address, Clark Island. .

The granite (specimen 13, ¢) is a biotite-muscovite granite of dark-
gray color and fine, even-grained texture, with flow structure, con-
sisting, in descending order of abundance, of a white potash feldspar
(microcline and orthoclase), clear or barely smoky quartz, white soda-
Jime feldspar (oligoclase), black mica (biotite), and white mica
(muscovite). But: for its fine texture and less abundant muscovite
this granite would belong in group 10; page 74.

The paving blocks are carted 14 miles to whart. .

The Weskeag quarry is in the town of South Thomaston, 1 mile
west of Pleasant Beach, which is 7 miles south of Rockland. Oper-
ator, C. E. Hudson, South Thomaston.

The granite (specimen 142, «¢) is a biotite-muscovite granite of
slightly bluish medium-gray color and of medium to coarse, even-
grained texture, with feldspars up to one-half inch and mica 0.15
inch. Tt consists, in descending order of abundance, of light-bluish
potash feldspar (orthoclase and microcline), smoky quartz, bluish or
white soda-lime feldspar (oligoclase), black mica (biotite), and white
mica (muscovite), together with accessory garnet, magnetite, and
apatite. The oligoclase is partly altered to kaolin and a white mica.
Thin sections show a marked rift, described on page 27 and shown
in fig. 1 (p. 28). The stone takes a fine polish, but the abundance
and size of the mica plates are not favorable to the durability of the
polish under outdoor exposure. -

The quarry, reopened in 1905, and still in process of development,
covers about an acre of ground and has an average depth of 20 feet.
The sheets are horizontal and tapering, lenticular. Joints strike
N. 80° L. and dip 80° south. Rift is vertical and strikes N. 80° L.
Grain is horizontal. (Quarry data collected by Mr. E. S. Bastin, ot
the United States Geological Sur vey. )
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The plant consists of 2 derricks, 1 hoisting engine, 1 steam drill,
and 1 steam pump.

Transportation is effected by cars and horsepower on a track one-
half mile long to wharf near Birch Point. '

The Long Cove quarry is in the town of Tenants Harbor, on Long
Cove, St. George River, about 13- miles southwest of Rockland.
Operator, Booth Brothers & Hurricane Isle Granite Company;
offices, Rockland, Me., and 207 Broadway, New York.

The granite is a biotite-muscovite granite of bluish medium-gray
color and of fine to medium even-grained texture like that of the
Clark Island quarry, described on page 125. Tests of its compressive

F16. 24,—Structure at Long Cove quarry, Tenants Harbor.

_ strength made by the Columbia School of Mines are reported by the
firm to have shown an ultimate crushing strength of 22,000 pounds
per square inch, but the original report of these tests has been
misplaced. ' .

The quarry, opened about 1873, measures about 1,000 feet from north
to south by 500 feet from east to west, and ranges in depth from 20
. to 75 feet, averaging about 40 feet. Its drainage involves pumping

with 4-inch pipe during rainy season. This is the only quarry in
the State in which tunneling is resorted to in the use of explosives.
" (See p. 71.)

Rock structure: The sheets, from 6 inches to 13 feet thick, are
horizontal, or dip 10°. Joints and dike courses are shown in fig.
24. A recurs at intervals of from 2 to 30 feet, B dips 25°, C dips
65° N. E. The east end of the quarry is much broken up by the
closeness of joints A and the thinness of the sheets for a considerable -
distance below the surface. The rift is vertical with N. 80°-90° W.
course. There is a horizontal dike of pegmatite up to 9 inches thick
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_ at the north end of the quarry; another, divided into many parallel
ones, strikes N. 70° W. and dips 70° N. These dikes all consist of
white feldspar, quartz, muscovite, black tourmaline, and garnet. Sap
occurs up to 18 inches thick along sheets and joints.

The plant consists of 1 derrick and 1 hoisting engine, 1 Blondin
carrier, 1 locomotive crane, 1 compressor (capacity 560 cubic feet of
air per minute), 3 steam drills, 3 pneumatic plug drills, and 1 steam
pump.

Transportation is eftected by inclined track 900 feet to wharf.

The product is used chiefly for monumental work, being specially
acapted to rough face and fine work. It goes chiefly to Greenwood
and other cemeteries near Brooklyn, N. Y. The small beds and waste
are worked into paving blocks. Specimen buildings, etc.: Albany
post-office, Bates Building, Philadelphia, and part of Saratoga monu-

ment. ,
THE QUARRIES OF VINALHAVEN AND HURRICANE ISLANDS.

These and the adjacent islands have been known collectively as
the Fox Islands and their granite as Fox Island granite. The gran-
ite industry of these islands is distributed over an area about 5 miles
from east to west by 4 miles from north to south. The locations of
the quarries are shown on the map fig. 25. Some of them are near
the center of Vinalhaven Island. The Palmer quarry is on the west
- shore; the Black and Webster quarries are on the east shore; the
Sands, Harbor, and Armbrust quarries are on the south shore, near
Vinalhaven village, while the Pequoit and Duschane Hill quarries
lie east of the village near the east shore. There are some minor
quarries (“motions”) on Barton, Gundelow, and Green islands, and,
finally, there is the important quarry on Hurricane Island. As will
be seen from the descriptions,.there is little difference between the
coarse granites of the Hurricane Isle, Sands, Harbor, Armbrust,
Black, Webster, and Palmer quarries, but the Duschane Hill and
Pequoit quarry granites are fine textured, as is also that from an
abandoned opening in Vinalhaven village.

Pl TI, 4, shows the conspicuous east-west jointing in the granite
on Heron Neck at the south end of Green Tsland. The same system
of joints recurs on Hurricane Island and at the Sands and Armbrust
quarries. ' :

The Sands quarry is in the town of Vinalhaven, at the northeast
side of the head of Sand Cove (see maps, P1. T and fig. 25). Oper-
ator, Bodwell Granite Company; office, Rockland, Me.

The granite (specimen 1, b) is a biotite granite of general pinkish-
buff, medium-gray color and of coarse, even-grained texture, the
feldspars measuring up to three-fourths inch (rarely 1 inch) and the

3495—Bull. 313—07——9
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biotite scales up to two-tenths inch. It consists, in descending order

- of abundance, of a pinkish-buff potash feldspar (chiefly orthoclase

with some microcline), smoky quartz, milk-white soda-lime feldspar
(oligoclase), and black mica (biotite), together with accessory mag-
netite, zircon, and apatite. The orthoclase here and there-contains
irregular areas of carbonate, is intergrown with a plagioclase, or
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Fia. 25.—Map showing location ¢f guarries in Fox Islands. (From Vinalhaven sheet of
Topographical Atlas of the United States, U. 8. Geol. Survey.)

rimmed with oligoclase. The oligoclase is partially altered to kaolin
and a white mica. Pyrite is found by the quarrymen in rare and
minute particles, and molybdenite occurs occasionally in half-inch
scales. Mr. E. C. Sullivan, of the United States Geological Survey,
finds that this granite contains 0.034 per cent of CO, (carbon diox-
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ide), and that warm dilute acetic acid extracts 0.07 per cent of
CaO (lime), and a trace of MgO (magnesia). This, if the CO, is
allotted to the CaO, shows a percentage of 0.08 of CaCO, (lime-
carbonate), the presence of which mineral is also indicated by the
microscope. The stone takes a fine polish, but the size of the mica
plates does not favor the durability of the polished face under con-
tinued exposure. The contrasts of color and shade are chiefly
between the two feldspars and the black mica.

The quarry, opened before 1860, now measures about 500 feet from
northeast and north-northeast to southwest and south-southwest and
about the same distance from northwest to southeast, and ranges in
depth from 20 to 75 feet, averaging about 40 feet. The excavation
has not only cut down a granite hillock, but has extended below the
general land level. Pl VI, 4, shows the south-southeast end of the

A . ]

Aplite-dike

F1G. 26.-—Structure 'at Sands quarry, Vinalhaven.

quarry. The surface drainage, as well as the water that exudes from
between the sheets, is collected in the deeper, now unused parts of
the quarry and supplies the boilers. No stripping seems to have
been necessary.

Rock structure: The sheets, from 1 to 20 fect thick—generally,
however, from 2 to 10 feet—lie flat along an east-west axis for a
width of about 200 feet, but on either side curve .over gently to the
north and south, with dips of 5°, 10°, and 20°. The joint and vein
courses are shown in fig. 26. Joints B form the northwest and south-
east walls of quarry. Joints C are coated in places with crystal-
line calcite to the thickness of one-fourth inch, or with hematite,
chlorite, and stilbite in microscopic films. (Determination of stil-
bite by Mr. W. T. Schaller, of the Unrited States Geological Survey.)
The rift is vertical, with a N. 80° W. course. The * hard-way ” or

o
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“cut-off” is N. 10° E. Blocks 65 and 120 feet long have been
obtained by splitting along the rift. The thickness and curvature of
the sheets, the intersecting joint face, and the channeling along the
“ cut-off ” are shown in P1. VI, 4. Dikes of grayish aplite, described
in detail on page 43, measure from 1 to 7 inches in thickness. There
are occasional dark-gray knots (see p. 49 for description) of miore bio-

titic granite, measuring up to 2 feet in length and 4 inches in width,
~ and some of spheroidal form, with a diameter of 2% feet. Sap is 4
inches wide on either side of joints A, B, D, and also along the sheet
surfaces, but is there less marked. The unhewn weathered surface -
about the quarry passes into a granite sand, with little or no staining
by limonite.

The plant consists of 5 derricks, operated by 3 engines, 2 surface
traveling cranes (of 20 and 10 tons capacity), 2 Ingersoll & Sargent
steam-driven compressors (each of 850 cubic feet per minute capac-
ity), 4 large pneumatic drills, 8 pneumatic plug drills, 1 channeler, 8
surfacers, 6 polishers, 2 granite lathes (one for 30-foot columns, 5 feet
in diameter, the other for small columns and balusters), 6 polishing
lathes, 35 pneumatic hand tools, and several steam pumps.

‘Transportation is effected by railroad 500 feet long to whart, which
admits schooners of 200 to 800 gross tons capacity.

The product is used for docks, bridges, piers, buildings, and monu-
ments. The thin sheets and much of the waste are made into paving
blocks 12 by 4 by 7 to 8 inches. Pl XIII, 4, shows how the granite
of this quarry lends itself to coarse sculpture. = The principal markets
are New York, Philadelphia, and Washington. Specimen structures
made exclusively of Sands quarry granite: New post-oftice, Washing-
ton, D. C.; Masonic Temple, Philadelphia; savings bank, Wilming-
ton, Del.; new board of trade building, Chicago; new post-office and
custom-house, Brooklyn, N. Y.; Manhattan Bank, New York; Gen-
eral Wool monument, Troy, N. Y. The Sands quarry and the Palmer
quarry together furnished all the stone for the new custom-house in
New York. - o

In 1905 the following contracts were undertaken: The Altman
Building, Thirty-fourth street and Fifth avenue, and the West Street
office building, West, Cedar, and Albany streets, in New York, and
some docks in the same city.

The Palmer or Wharff quarry, in the town of Vinalhaven, west
side, opposite Leadbetter Island. (See map, fig. 25.) Operator, Bod-
well Granite Company, Rockland, Me.

The granite (specimen 2, b) is a biotite granite of general pinkish-
buff medium-gray color and of coarse texture, the feldspars measur-
ing up to three-fourths inch and the biotite scales up to two-tenths
inch. Tt is identical with that of the Sands quarry (see p. 129),



QUARRIES [N ENOX, COUNTY. 133

except that the potash feldspar is a little more pinkish buff and the
white soda-lime feldspar is of a slightly greenish tinge. The general
tone of the color is “warmer.” The thin section shows rarely a
little hornblende. : : '

The quarry is on the west side of a 100-foot high ridge. It
measures about 500 feet ‘square and has an average depth of 25 feet.
No stripping or pumping is necessary.

Rock structure: The sheets dip 10° W. in the front (western)
part of the quarry, but gradually turh at the back or working face
to 10° E. They range in thickness from 4 to 15 feet. About 20 feet
below the top of the quarry face is a bed of granite sand, 18 inches
thick, parallel to the sheets, already referred to on page 55. The
principal joints strike N. 80° W. and dip 80° S., forming a 3-foot
heading at the south end of quarry, and recurring but once or
twice. The rift is vertical, trending N. 10° E. Owing to the struc-
ture here, 1t is usual to blast by lewis holes along the grain (east-
west) and then to split by plug drilling along the rift; in this way

~ thick sheets can be split along the grain a distance of 200 feet. One

block loosened measured 300 feet along the grain by 120 feet along
the yift and was 15 feet-thick. Dikes of aplite are rare. A knot
from this quarry is described in detail on page 49. Sap measures up
to 6 inches in thickness along the sheet and joint surfaces. It is
intense in color at the surfaces.

The plant consists of 5 derricks, 2 hoisting engines, 2 steam drills,
1-Ingersoll & Sargeant Duplex steam-driven air compressor (capac-
ity, 525 cubic feet of air per minute), 1 channeler, 7 pneumatic plug
drills, and 1 granite lathe, capable of carrying columns 70 by 7
feet, made by Cheney & Spiller, of Boston.

Transportation is effected by cartage of 700 feet to wh‘uf where
the blocks are laden on schooners and taken either to the cutting
sheds at the Sands quarry or directly to market.

The product is used chiefly for bridges and buildings, and the
waste is made into paving blocks. This quarry, in common with the
Sands quarry, furnished the material for the new New York custom- -
house. It supplied also 8 columns, 514 to 54 feet long by 6 feet in
diameter, for the cathedral of St. John the Divine in New York. Tt
was intended that they should each be of one piece, but as both the
direction of the rift at the quarry and architectural principles re-
quired that they be cut with their long axes at right angles to the
rift, the strain in the great lathie came upon the weakest part of the
stone. However, as the first stone put into the lathe broke with a
long diagonal fracture, it became evident that the chief difficulty
was that the stone had been subjected to too great a torsional strain
by the application of rotary power from one end only. It therefore
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became necessary to make each column of two sections, each about
26 feet long Pl. XIII, B, shows the lathe with the first full-length
column in it and three others as originally prepared for it. '

The Webster quarry is in the town of Vinalhaven, on the north
shore of “Pleasant River,” at end of Winter Harbor, in the northern
part of Vinalhaven Island. Operator, A. M. Webster & Co., Vinal-
haven.

The granite is a biotite oranlte identical with that of the Palmer
quarry, descrlbed on page 132.

The quarry, opened in 1899, is 150 feet N. 30° W. by 200 feet across
and between 10 and 20 feet deep. The tide reaches its lower part.
There are 2§ feet of stripping.

Rock structure: The sheets, from 5 to 10 feet thick, dip 10° to 15°
N. 30° E. Vertical joints strike N. 30° W. and N. 60° E. The rift
is vertical, with N. 30° W. course. There are some knots. A spher-
ical one measures 5 feet in diameter. Sap is 3 inches thick along
sheets and joints. '

The plant consists of 3 derricks and 3 hoisting engines.

Transportation is effected on a graded track 200 feet to wharf that
admits schooners of 300 to 350 londr tons. Pl XTI, 4, shows the
quarry, and a schooner laden with granite.

The product is used for bmldmrfs in New York and Boston It is
shipped in the rough.

The Black (Pleasant River) quarry is in Vinalhaven town, on the
south shore of Pleasant River, at end of Winter Harbor, in the north-
ern part of Vinalhaven Island. . Operator, Joseph S. Black, Vinal-
haven. .

The granite is a biotite granite, 1dent1cal with that of Webster
quarry and Palmer quarry, described on page 132.

The quarry, opened in 1896, measures- 300 feet in a N. 40° W.
direction by 200 across and has a working face 45 feet high. The
drainage is used to supply the boiler. There is 1 foot of stripping
in places.

Rock structure: The unworked Surface above the quarry is very
free from joints, knots, and veins. -The sheets, from 10 to 12 feet
thick, are horizontal at the working face or back of the quarry,
but at the front dip 10°-15° W. Vertical joints strike N. 20° E.
The rift is vertical, with course N. 40° W. Kbnots are from 6 inches
to 2 feet 6 inches in diameter. No dikes. :

The plant consists of 3 derricks, 2 éngines, and 2 steam drlll%

Transportation is effected by a 350-foot track, with a grade of 10
feet to wharf.

The product is used for building, the waste for riprap. It is
marketed in New York, Phllqdelphla and Boston The quarry has
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furnished material for the dry dock at Portsmouth, N. H., and the
Rain Island light-house. In 1905 it was supplying blocks for a pri-
vate residence at Gladstone, N. Y.

The Pequoit quarry is in the town of Vinalhaven, 1} miles east-
northeast of Vinalhaven village, on Vinalhaven Island. Operator,
‘Booth Brothers & Hurricane Isle: Granite Company, Rockland, Me.

The granite (specimen 7, @) is a biotite-hornblende granite of
medium-gray shade and fine even-grained texture, with porphyritic
feldspars up to one-fourth inch in length It consists, in descending
_order of abundance, of a whltlsh, translucent potash feldspar (ortho—
clase, with a very little microcline), smoky quartz,a whitish soda-lime
feldspar (oligoclase), black mica ‘(biotite), and dark hornblende,
together with accessory magnetite, titanite, apatite. The orthoclase -
is here and there intergrown with a plagioclase.. The orthoclase is
in places altered to kaolin and a white mica and includes occasionally
some carbonate. The porphyritic crystals are orthoclase.

The quarry, opened in 1887, consists of two openings, each about
250 feet square and about 10 feet deep. Drainage is effected by a
2-inch siphon, 240 feet long. :

. Rock structure: The sheets, from 1 to 6 feet thick, dip 10°-15°
N. 80° W. Vertical joints strike N. 80° W. and N. 5°-10° E. The
rift is vertical, striking N. 5°-10° E.

There is no mflchmery The product is carted one-third mile to
the narrows and there shipped.

The product consists entirely of paving blocks (10 to 14 by 4 to
5 by 6 to 7 inches) which go to New York and Phlladelphm In
1905 an order was being filled for New Jersey.

The Duschane Hill quarry, in the town of Vinalhaven, 1} miles
east of Vinalhaven village, on Roberts Harbor. Owned by Bodwell
Granite Company, but no longer operated. Office, Rockland, Me.

The granite (specimen 8, ¢) is a biotite granite of medium buff-
gray color and of fine to medium porphyritic texture, with most of
the feldspars about one-fifth inch long, but some one-third or one-
half inch long. The rock consists, in descending order of abundance,
of a buff-gray potash feldspar (orthoclase), smoky quartz, a buft-
gray sodi-lime feldspar (oligoclase), and black mica (biotite), to-
gether with secondary chlorite. The orthoclase is intergrown with
plagioclase and the oligoclase is partly altered to kaolin and a white
mica. :

This stone was used for paving blocks. 4 :

The Armbrust quarry is in the town of Vinalhaven, between Car-
vers Harbor and Indian Creek, south of Vinalhaven village. Opera-
tor, J. P. Armbrust, Crown Hill Granite Works. Office, Vinalhaven.
. The granite is a blotlte granite similar to that of the Sands quarry
‘ describ‘ed on page 129. . )
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The quarry consists of numerous openings on several sides of a
hillock 100 feet high.

Rock structure: The sheets, 3 to 15 feet thick, are horizontal, but
on the east side of the hill dip 10° S. Vertical joints strike N. 75°-
80° W., and also N. 30°-35° E. There is no marked rift, but a
vertical mass 4 feet thick, striking N. 65° W. across the hill, has a’
horizontal rift and greatly facilitates quarrying, as it serves the
purpose of a channel.

"The plant consists of 3 hand derricks, 2 steam derricks, 1 horse
derrick, and 3 big wagons. Pl XII, B, shows the character of this
work.

Transportation: The product is carted in 7 to 10 ton loads one-
" fourth to one-half mile to wharf on Carvers Harbor.
~ The product consists entirely of paving blocks, which find a mar-
ket in New York, Newark, and Philadelphia.

The Harbor quarry is in the town of Vinalhaven, on the east side
of Sand Cove; near Vinalhaven village. Operator, Bodwell Granite
Company, Rockland, Me. ,

The granite is a biotite granite like that of the Sands quaxry
descrlbed on page 129, but is harder and is therefore discarded for
structural uses and employed only for paving, according to demands.

The quarry is about 450 feet from northeast to southwest by about
300 feet from northwest to southeast and from 10 to 40 feet deep.

The sheets, from 2 to 5 feet thick, lie horizontal on ‘the top of the
hill, but dip southeast and northwest up to 15° at the sides. The joints
are like those at the Sands quarry (fig. 26), but an additional set
strikes N. 25° 'W.

The Bodwell black-granite oremn(]o are 1n the town of Vinal-
haven, in the diabase area west of Sand Cove.. Operator, Bdeell
Granite Company, Rockland, Me.

This rock (specimen 1%, @) is an olivine norite, of almost black color
and of fine texture, consisting, in descending order of abundance, of
a network of usually slender crystals (from 0.37 to 1.66 mm. in length)
of grayish unaltered lime-soda feldspar (labradorite to bytownite) .
filled with hypersthene, greenish olivine, black mica (biotite), and
magnetite. It takes a very fine polish and cuts white. It is not ob-
tainable in very large blocks. This stone is referred to by George P.
Merrill.e

The Gundelow quarry is on Gundelow Islfmd south of Barton
Island, west of Vinalhaven Island. It produces paving blocks, but
was not in operation in 1905.

" The George Gins quarry is at the north end of Green Island, be-
tween Vinalhaven Island and Hurricane Island. It produces paving

¢« Tenth Census, vol. 10, p. 24.
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blocks, but was reported as not in operation in 1905 and was not
visited by the writer. The product of this quarry is purchased by
Booth Brothers & Hurricane Isle Granite Company.

The Hurricane Island quarry is in the town of Vinalhaven, in the

southeast, part of Hurricane Island. (See map, fig. 25.) Operator,
Booth Brothers & Hurricane Isle Granite Companv office, 207 Broad-
way, New York, and Rockland, Me.

The granite (speclmen 4, ) is a biotite granite of general pinkish-
buft, medlum gray color, and of coarse, even-gr amed texture, the
feldspzu's measuring up to three-fourths inch and the biotite scales ap
to two-tenths inch. It is identical with that of the Sands quarry,
described on page 129. The potash feldspar is perhaps a tritle more
pinkish buff than that of the Sands quarry, but not quite so much so
as that of the Palmer quarry. These distinctions, however, are small,
and may not hold throughout the quarries, although they do charac-
terize the typical specimens selected for the writer by the superin-
tendents of the respective quarries.

The following chemical analysis of Hurricane Island granite was
made by Ricketts & Banks, of New York, for the firm (No. 16073),
and is inserted here for reference merely:

Analysis of granite from Hurricane Island. )
' Per cent.

Si0, (SHHea) oo e 70. 94
Al,O, (alumina) 15. 68
FeO (ferrous oxide) _____ . ______ e e 2,29
Ca0 (lime) oo e 1.23
MgO (magnesia) i 0.19
MnO (manganese oxide)_ . _____ . 0.13
Na,O (8008 Co el 3.58
IK.0O (potash) . e 5. 54
S (sulphur) total______ _____ 0.05
CO, (carbon dioxide) e . None.
T.oss and undetermined. . ______________ L _____ 0. 37

100. 00

The following compression test was made by Prof. Ira H. Woolson,
of the Columbia School of Mines. Ultimate crushing strength,
19,583 pounds per square inch.

The quarry, opened about 1876, measures 500 feet along the rift
(N. 85° W.) and has an average width of 150 feet. It lies on the
south side of a ridge 100 feet high with a west-northwest to east-
southeast axis. The greatest depth of working face is 105 feet, and
its average is about 50 feet. The drainage is saved to supply the
hoilers. There is no stripping. '

« Published by William C. Day in Twentieth Ann Rept. U. 8. Geol. Survey, |>t G, con-
tinued, 1899, p. 391. (Test No. 1709.)
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Rock structure: The sheets, from 3 to 20 feet thick, curve over on
both the north and the south side of the ridge, with a dip of not less
than 10°. Seen from the western spur of the island, two 20-foot

~sheets form the upper part of the hill; beneath these, however, is

a much thicker sheet, which at the east- southeflst end of the hill and
quarry measures fully 60 feet—too thick for economic working.
These sheets are shown in Pl IV, 4, as seen looking northwest.
This abnormally thick sheet is referred to by Merrill.e The sheets
are traversed by three sets of joints, as shown in figure 27. A
dips 50° to 55° W.; B is vertical, and C, which is diagonal to A and B,
dips 40° NE. The rift is vertical, with N. 85° E. course. The east-
west system (B), which is parallel to the rift, reappears on Heron
Neck, as shown in PL.II, 4. B and C are both shown on PL IV, 4.

N

F16. 27.—Structure at Hurricane Island quarry, Knox County. )

The B surfaces are, in places, coated with epidote. Occasional knots
occur.

The plant consists of 8 derrlcks, run by 5 engmes; 2 traveling steam
cranes, 1 compressor (with capacity of 900 cubic feet of air per
minute), 1 channeler, 6 steam drills, 23 pnenmatic plug drills, 7 sur-
facers, 5 polishing lathes (2 small and 3 for stones, 30 feet by 5 feet),
1 steel saw for sawing granite with chilled iron shot, 32 pneumatic
hand tools, and 2 steam pumps.

. Tr qnsportatlon is effected by track, 400 feet long, to dock.

The product is used for buildings and monuments. The waste
goés into paving blocks. The chief markets are New York, Phila-
delphia, and the interior. Specimen buildings: The Suffolk County
court-house at Boston; the St. Louis post-office and custom-house;
two buildings for the Naval Academy at Annapolis, Md.

¢ Ann. Rept. Smithsonian Inst., pt. 2, 1889, p. 415,
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LINCOLN COUNTY.

The quarries in Lincoln County are in the towns of Bristol, VValdo-
" boro, and Whitefield.

The Round Pond quarry is in the town of Brlstol one-fourth mile
east of Round. Pond village, and west of Muscongus Island. Opera-
tor, Peter Swensen & Co., Round Pond, Me.

The rock (specimens 196 a, 126 b) is a quartz diorite of very duk
gray and medium-gray shades and of fine, even-grained texture, with
felclspars up to one-fifth inch. The darker variety consists, in
descending order of abundance, of bluish-white soda-lime feldspar
(oligoclase-andesine), clear quartz, black mica (biotite), potash
feldspar (orthoclase and microcline), and magnetite, together with
accessory titanite, zircon, apatite, and secondary calcite. The lighter
consists of the same minerals, but with less biotite, so that it changes
place with the potash feldspar in order of abundance. Both varie-
ties take a fine polish and offer a very marked contrast between the
polished and cut or hammered surface. Granite of the same shade
affords no such contrast. . :

The quarry, opened in 1883, consists of two adjacent openings
along a northwest-southeast line. The upper or northwestern one is
100 feet square; the lower is 400 feet (northwest-southeast) by 100 feet
across, but with a central part 37 feet wide on each side—that is, 175
feet wide.” These openings range in depth from 10 to 65 feet. Drain-
age is natural, the excavations not having gone below high-tide level.

Rock structure: Considerable scientific interest attaches to the -
geological relations at this quarry, as may be seen by the references
to them on pages 44, 48, 60-62. This quarry has been described by
J. E. Wolff.e The diorite underlies a mass of schist which strikes
N. 15° E., and is traversed by dikes and lenses of coarse pecrnmtltc
It also includes a tongue of this schist, as shown in P1. XI, B, and is
traversed by dikes of pegmatite, as shown in Pl. X, B, and XI, 4,
and itself, in turn, is traversed, as is also its pegmatite, by a dmbase'
dike. Thus the schists are older than the diorite, and the dike is later
than the diorite and its pegmatite. The joint and dike courses are
shown in fig. 28. The sheets, from 1 to 12 feet thick, dip 10° south
and also 10° east, and are traversed by joints A, which recur at inter-
vals of 5 to 42 feet, and B, which recur but once or twice. There are
bad headings on the northeast side of the quarry. The pegmatite
dikes send out small branches. Sap, only 1 inch thick, occurs along
the sheets. Knots measure up to 6 by 2 inches, but are rare. These .
sheets, joints, and dikes are shown in the plates referred to. The gen-
eral result of this complex structure is that it is difficult to obtain
many large blocks.

@ Details of Maine granite quarries: Tenth Census, vol. 10, 1888, p. 121,
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The plant cons1sts of 3 derricks, worked by 0‘{en, and 2 steam
polishers. . A

Transportation is by cartage of about 300 feet from the lower
quarry, and of possibly 800 to 1,000 feet from the upper one, to the
whart in Muscongus Bay.

The product 1s now used e\cluswely for monuments, and finds a
market in New York, Pennsylvania, and the West. The waste goes
into paving blocks.

Specimen monuments: The die of the Maine monument at Ander-
sonville, Ga.; the base and die of the General Sheridan monument in
the fotlonal Cemetery at Arlington, Va.

In 1905 finished monuments were being sent to New York, where
the lettering was added.

F1a. 28.—Structure at Round Pond diorite quarry, Bristol.

The Waldoboro quarry is in the town of Waldoboro, 1} miles north
of Waldoboro village, on the Boston and Maine Railroad. Operator,
Booth Brothers & Hurricane Isle Granite Company, 207 Broadway,
New York, and Rockland, Me.

The granite (specimen 109, ¢) is a muscovite- blotlte granite of
medium-gray shade (a trifle dalker than Hallowell granite, and still
darker than North Jay granite) and of fine (inclinincr to medium)
even-grained texture, some of the feldspars measurlng up to one-
fourth inch, but the particles generally ranging from 0.36 to 2.56
mm. in dlameter It comsists, in descending order of abundance, of
a whitish translucent potash feldspar (orthoclasé and microcline),
smoky quartz, whitish soda-lime feldspar (oligoclase), white mica
(muscovite), and black mica (biotite), with accessory garnet. The
feldspars are often intergrown with quartz in particles that are cir-
cular in cross-section. Some of the mica plates are bent, indicating
slight (secondary) motion. Mr. E. C. Sullivan, of the United States
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Geological Survey, finds that this granite contains 0.045 per cent of
CO, (carbon dioxide) corresponding to a content of 0.10 per cent
of CaCo, (lime carbonate), and that warm dilute acetic acid extracts
from it 0.11 per cent of CaQ (lime). This granite contains spo-
radic particles or crystals, up to one-fourth or even one-half inch in
diameter, of a milk-white mineral, which weathers readily, becoming
yellowish and powdery, and finally leaves cavities. Dr. George P.
Merrill, head curator of geology at the United States National.
Museuni, has examined this mineral, and finds it to be a feldspar
lying between albite and oligoclase—that is, containing between 6
and 11 per cent of soda, therefore a little more soda than the soda-
lime feldspar of the granite itself, which is 5 to 5.5 per cent, and
that the powdery material is very near kaolin. But he does not
regard his results as perfectly satisfactory, nor does he understand
why such a feldspar should weather so readily. The slightly higher
percentage of soda indicated does not seem to him an adequate cause
for the weathering, although minerals rich in soda do weather with
comparative facility.. Workmen report that when first decomposing
this mineral protrudes beyond the granite surface.

The following analysis of the granite was made by Ricketts &
Banks, of New York, for the firm (No. 16074), and is given merely
for reference:

Analysis of granite from 'I'Val'(loboro quarry.

Per- cent.

Si0, (silica) oo e 73.48
Al,O, (alumina) el 15. 26
FeO (ferrous oxide) e 1.42
Ca0 (lime) e 0.88
MgO (magnesin) o 0. 09
MnO (manganese oxide) - . 0.10
Na,O (800 - oo 3.12
K.O (potash) _ e 5. 66
S (sulphur) total. .. Trace.
CO, (carbon dioxide) oo None.

100. 01

- The following test of compressive strength of Waldoboro granite
was made by Prof. Ira H. Woolson of the Columbia University School
of Mines:¢ Number of test, 1714; crushing strength, 23,111 pounds
per square inch.

The quarry, which was opened in 1860, measures 400 (N. 52° E. to
S. 52° W.) by 140 feet across, and is of 60 to 85 feet deep. Its drain-
age requires pumping for about two hours a day and this supplies the
boilers. There is no stripping.

« Published by William C. Day in Twentieth Ann. Rept. U. S. Geol. Survey, pt. 6, con-
tinued (1899), p. 391."
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Rock structure: The geological relations at this quarry are of no
little interest, as will be seen by the references to it on pages 15, 45,
and by Pl IX, 4, and fig. 29. The granite is here in contact with
the schist mass, which originally covered it and which at all the other
Maine quarries, except those at Freeport and Round Pond, has been
removed. On the northeast side of the quarry a mass of schist
striking N. 72° W. and dipping 45° N. 72° E. and also 90°, overlies

“the granite, which sends small dikes into it. The contact between

the two rocks appears at the east corner of the quarry and is shown
in PL. IX| 4. At the southwest end of the quarry two schist masses
are partially included in the granite, and a large pegmatite mass in-
tervenes, as is shown roughly in fig. 29. The sheets, from 1 to 7 feet
thick, lie horizontal and dip 5° W. in the upper part of quarry.
The joint and dike courses are shown in fig. 30. Joints A dip 60°
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" F16. 29.—Schist inclusions at southwest end of Waldoboro quarry. Total height, 45 feet,

The coarse material, between the two inclusions, is pegmatite. The finer is muscovite-
biotite granite.

SE., and form both longitudinal walls of the quarry, a heading on
the northwest side, and recur at intervals.of 40 feet. Joints B dip

~85° N. and recur at intervals of 100 feet. The rift is horizontal and

the grain is vertical, with course N. 60° W. Pegmatite dike a, 53
inches thick, dips 60° SE.; dike b, 12 inches thick, dips S. 60° W,
at an angle of 45°. A dike of aplite, an inch thick, dips 45° NE.
Sap is confined to the upper sheets. Knots are very exceptional.
That the granite is under compressive strain is shown by the clos-
ing up of the channels when the cores are taken out, and also by
spontaneous north to south fissuring. o
The plant consists of 3 derricks, operated by 3 engines (one of
these derricks is 108 feet 4 inches high with a 90-foot boom), 8 over-
head traveling cranes (of 3 and 2 tons capacity), 1 compressor (ca-
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pacity about 400 cubic feet of air per minute), 3 large steam drills,
and 1 small one, 14 pneumatic plug drills, 6 surfacers, 23 pneumatic
hand tools, and 2 steam pumps (5 inch and one-half inch).
Transportation is effected by cartage 1,300 feet (and 120 feet down)
from quarry to mill, then by cars 19 miles to wharf at Rockland.
The distance from quarry to tidewater at Waldoboro is only 14 miles,
but the water there is only 11 feet deep at high tide. '
The product is used for buildings and monuments, but not for
polished work. The small sheets and waste are used for paving and
road ballast. About 250,000 paving blocks are shipped annually,
mostly to Philadelphia. The chief markets for this stone are New
York and Philadelphia. Specimen buildings: The Buffalo Savings
Bank, the armory, boat house, and cadets’ quarters at the United
States Naval Academy, Annapolis, Md.; the Crockett ronument at

Fi1g. 30.—General structure at 'Waldoboro quarry.

Acorn Cemetery, Rockland, Me. Contracts in 1905: The Chemical
National Bank in New York; ¢ platforms” for sidewalk around
Schwab Building, Seventy-fotirth street and Riverside Drive, New
York. In September, 1905, two fluted columns, 25.feet long, were
being cut for a block in New York, and some fine carving on key-
stones, etc., for one of the buildings at the United States Naval
Academy

Jewett’s black-granite quarry is in the town’ of - Whitefield, 1%
- miles southeast of Whitefield village (Kings Mills). Operator, E. C.
Jewett, Whitefield, Me.

The rock (specnnen 113, @) is a quartz diorite of very dark gray
shade with a bluish tinge, rmd of fine to medium even-gr ained texture
and flow structure, with feldspars up to one-fourth mch in diame-
ter, It consists, in descending order of abundance, of bluish milk-
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white soda-lime feldspar (oligoclase-andesine), black hornblende,
quartz in amount almost, if not quite, equal to that of the horn-
blende, black mica (biotite), and accessory magnetite, titanite,
zircon, apatite, and secondary epidote. The stone takes a fair polish.

The quarry, which was opened in 1885 for monumental work, con-
sists of two adjacent openings, one 50 by 25 feet and up to 6 feet in
depth; the other 60 by 30 and 5 to 8 feet in depth, be51des 4 feet of
clay loam stripping.

Rock structure: The sheets, 3 to 8 feet thick, dip 25°-30° NE.
Vertical or steep joints strike N. 10° W. and N. 42° W. The rift is -
vertical with N. 10° W. course, and the grain is parallel to the sheets.
The sap is 3 inches thick along the joints. There is one aplite dike 2%
to 4 inches thick. DBiotite knots occur occasionally. '

The product is used for monuments locally.

OXTFORD COUNTY.

The granite quarries in Oxford County are in the towns of Frye-
burg, Oxford and Woodstock.

The Eagle Gmy quarry is in the town of F ryeburg, at the north-
east foot of Starks Hill, about 1} miles south of Fryeburg village.
Operator, Eagle Gray Granite Company, Fryeburg, Me.

The granite (specimen 124, ¢) is a muscovite-biotite granite of gen-
eral medium even-grained texture, with feldspar one-fourth inch in
length and mica up to one-fifth inch. It consists, in descending order

- of abundance, of slightly cream colored potash feldspar (orthoclase),

smoky quartz, slightly cream colored soda-lime feldspar (oligo-
clase), white mica (muscovite), and black mica (biotite), together
with accessory garnet and zircon. The contrasts are chiefly between
the cream-colored feldspar and the smoky- quartz and the brilliant
muscovite plates. The large size of the mica plates is unfavorable to
the durability of its polish under outdoor exposure.

The quarry, opened in 1908, is about 150 feet square by 8 to 12 feet
deep. ‘

Rock structure: The sheets, from 1 to 10 feet thick and becoming
thicker southwest, dip less than 10° NE. There are no joints, but
there are several pegmatite and diabase or basalt dikes, already
referred to on page 45 and shown in fig. 31. These generally have a

- northwest-southeast course. The pegmatite is very coarse, affording

incomplete crystals of orthoclase 1 foot long and biotite crystals 3
inches long. Mingled with the pegmatite are irregular bands of whit-
ish garnetiferous aplite. The absence of joints and the abundance of
dikes are the chief obstacles here. The rift is horizontal and marked,

but there is no grain. Sap, one-half inch thick, is confined to the top
sheet.
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The plant consists of 2 hand derr icks. )

Transportation is by cartage two-fifths mile to Maine Central
Railroad.

The product is used for buildings ana for bases to monuments, and
finds a market at widely scattered points in the West and South.
Specimen building: The granite part of the Conway, N. H., public
library. In 1905 the quarry was supplying bases to private monu-
ments. )

The Hodsdon quarry is in the town of Fryeburg, at the northeast
foot of Starks Hill, a little over 1} miles south of Fryeburg village.
Operator, W. I. Hodsdon, Brownfield, Me.

The granite (specimen 125, @) 1s a muscovite-biotite granite of gen-
eral medium-gray shade and medium even-grained texture, identical
with that of the Eagle Gray granite quarry described on page 144.

F16. 31.—Structure at Bagle Gray quarry, at Fryeburg. The black bands are basic dikes,
and those with a pattern are pegmatite. ~

The quarry, opened in 1905, measures 120 by 30 feet and averages
8 feet in depth. The stripping is less than 2 feet.

Rock structure: The sheets, from 1 to 4 feet thick, dip 10° NE.
but taper, “ growing on.” There are no joints but 3 vertical basic
dikes, from 16 to 24 inches wide, with courses of N. 30° W., N. 30° E.,
and N. 70° E. The rift is horizontal and the grain is vertical,
trending north-south. Sap is confined to a space of several feet
on each side of the dikes. Knots are infrequent.

The plant consists of 3 derricks.

Transportation involves a cartage of about one-half mile to Maine
Central Railroad. ‘

The product is used for bases of monuments, curbing, and paving
blocks, and finds a market mostly within the State.

3495—Bull, 313—07——10

-
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The Roy quarry is in the town of Oxford, three-fourth mile from
Oxford village. Operator, Elie Roy ; office, 94 Chestnut street, Lewis-
ton, Me.

The gramte (specimen 121, @) is a muscovite-biotite granite of
medium cream-gray color and of medium (inclining to coarse) even-
grained texture, with feldspars up to four-tenths inch in diameter.
It consists, in approximate descending order of abundance, of a
cream-colored potash feldspar (orthoclase and microcline), smoky
quartz, cream-colored soda-lime - feldspar (oligoclase), white -mica
(muscovite), and black mica (biotite), together with accessory ape-
tite. Some of the joint planes are coated with coarse fibrous musco-
vite in parallel arrangement. :

This quarry, opened in 1898, covers about 5 acres and hasa worklng
face 40 feet deep. It is worked only occasionally. The product is
used for rough foundations and also for trimmings. The trimmings
on the Catholic Church at Berlin, Me., and the McGillicuddy Block
at Lewiston are of this granite.

The Bryant Pond guarry is in the town of Woodstock, one-half mile
south of Bryant Pond station, on east side of the Grand Trunk Rail-
way. Operator, Grand Trunk Railway; address, Master of Bridges
and Buildings, Grand Trunk Railway, Montreal, Canada.

The rock (specimen 122, «) is a quartz diorite with conspicuous
black particles on a more bluish-white rather than a yellowish-white
ground, and of medium even-grained texture and flow structure, with
feldspars and black minerals up to three-tenths inch in diameter
(rarely four-tenths). Tt consists, in descending order of abundance,
of white translucent soda-lime feldspar (oligoclase to oligoclase-
andesine), clear quartz, black mica (biotite), and black hornblende,
together with accessory garnet, titanite, zircon, apatite, and a little
secondary epidote. Some of the feldspars are partially altered to a
white mica and some have borders that are radially intergrown with '
quartz.® The clearness of the quartz and the translicent whiteness of
the feldspar result in the apparent merging of the two minerals, and
as the biotite and hornblende are both black the only contrast in the
rock is that between black and white. There is a marked contrast
between the hammered and rough surface, which is attributable to
the presence of soda-lime feldspar alone. (See p. 59.) The flow
structure, where marked, gives the rock a gneissoid aspect.

The quarry, opened about 1864, is 150 feet from north to south by
250 feet from east to west and from 10 to 50 feet deep. It is on the
west side of a north-south ridge. There is no drainage problem. The
stripping consists of 5 to 12 feet of bowlder drift.

e Michel Lévy's * structure vermiculée: Bull. Carte géol. de France, No. 36, vol. 5.
1893-4, pp. 27-28, fig. 5
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Rock structure: There is a marked flow structure in places horizon-
tal and parallel to the rift, but in others quite irregular. The sheets,
from 1 to 6 feet thick, are horizontal or slightly undulating on the
quarry face, but at the west side dip 20° to 30° west. They increase .
in thickness downward and at the bottom of the quarry appear to run
out (“grow on”), making quarrying in that direction increasingly
difficult. A vertical joint, striking N. 35° E., is coated with crystal-
line calcite and epidote. The rock adjacent to it for an inch or two.
contains much pyrite and also chlorite, probably derived from alter-
ation of hornblende. The rift is horizontal and the grain vertical
north-south, but disappears on the west side. Vertical basalt or dia-
base dikes, with northeast-southwest courses, form the north and
south walls of the quarry, 4 feet and 22 inches thick, respectively. A
5-inch one occurs 25 feet north of the south wall. A thin section of
a half-inch branchlet from this dike is described on page 48. Sap is
confined to the upper sheets. There are some knots. '

The plant consists of 3 derricks and 1 hoisting engine.

Transportation: Derricks lift the blocks ]‘xom the quarry. to the
cutting shed and from that to the cars of Grand Trunk Railway.

The pr()duct is used entirely for bridges and stations on the Grand
Trunk Railway. Specimen buildings: The vestibule, first story, and
trimmings of Grand Trunk Railway station at Portland, Me.; the
Grand Trunk Railway station at Battle Creek, Mich.

PENOBSCOT COUNTY.

The quarries in Penobscot County are in the town of Hermon.

The Hermon Hill quarry is on Hermon Hill, 53 miles northwest
of Bangor. Operator, Dr. H. F. Hanson, Bangor, Me.

This black granite (specimen 106, ¢) is an - altered diabase por-
phyry of dark-green color and fine texture, with porphyritic crys-
tals -of black hornblende up to three-fourths inch in diameter. The
rock consists, in descending order of abundance, of hornblende, cal-
cite, a much-altered feldspar (plagioclase), and magnetite, together
with secondary actinolite, fibrous serpentine, and chlorite. It con-
tains sufficient calcite (lime carbonate) to make it effervesce with
cold dilute hydrochloric acid. It takes a very fine polish and cuts
very light, but the presence of the calcite exposes it to attack by the
carbonic acid of the atmosphere. It is therefore more suitable for
indoor work. ~ Ora W. Knight, State assayer of Maine, reports that
it contains a very small amount-of platinum, which is very irregu-
larly and unevenly distributed. :

The quarry, opened in 1900, measures 25 by 20 feet and from 5
to 12 feet in depth.

e Letter addressed to Doctox I]auson October 3, 1905,
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Rock structure: The outcrop is about 200 feet from northeast to
southwest by 40 to 50 feet across, and occurs in a chloritic-quartzose
shale, striking N. 45° E. In places, however, there intervenes a
granite porphyry containing crystals of orthoclase largely altered
to muscovite, chlorite, and biotite. The sheets are from 6 inches to
6 feet thick and dip S. 60° E. at an angle of 30°. Vertical joints
strike N. 60° W., forming a heading on the northeast, and recur at .
20-foot intervals, also striking N. 20° W. and spaced from 2% to 8
feet. Both the above show marks of slippage. There is also a diag-
onal set striking N. 45° W. and dipping 45° SW., recurring irregu-
larly. The rift seems to be parallel to the sheets.. Sap occurs along
the joints. There are quartz veins parallel to the sheets and rift.

There is no machinery.

Transportation involves cartage of 1 mile to the new Maine North-
ern Seaport Railroad, or 54 miles to Bangor.

The quarry is worked only occasionally. :

The product is used for dies, memorial tablets, and wainscoting.
Specimen monuments: Die on soldiers’ monument at Hermon; about
20 dies in Mount Hope and Mount Pleasant cemeteries at Bangor;
dies at cemetery at Springfield, Me.; cornerstone of Catholic Church
at Orono; keystone, ete., at Lord Hall at University of Maine.

PISCATAQUIS COUNTY.

One quarry in Piscataquis County is in the town of Guilford.

The Queen City Granite quarry is 3% miles from Foxcroft. Oper-
ator, Queen City Granite Company ; office, Oalk street, Bangor, Me.

The granite (specimen 107, ) is a biotite-muscovite granite of
light-gray shade and medium to coarse, even-grained texture, with
feldspars up to one-half inch in diameter and biotite scales up to
0.15 inch. It consists, in descending order of abundance, of very
. slightly bluish white potash-feldspar (microcline), smoky quartz, a
whitish soda-lime feldspar (oligoclase), black mica (biotite), and
much less white mica (muscovite), together with accessory magnetite.
The oligoclase is partly altered to a white mica. As the feldspars are
of similar shade and the muscovite is present in small amount the
contrasts are between the feldspar, smoky quartz, and biotite, and
they are marked. .

The quarry measures 100 by 50 feet and has a maximum depth
of 70 feet, the average being about 35. It had not been worked for
two years.

The stone is used for building. The trimmings of a brick build-
ing erected in 1899 for Bangor Theological Seminary and those of
the Stetson Block at Bangor are made of it.
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SOMERSET COUNTY.

-

The granite quarries in Somerset County are in the towns of Hart-
land and Norridgewock.

The Hartland quarry is i the town of Hartland, near Hartland
village, on the Sebasticook and.Moosehead Railroad. The quarry
was not operated in 1905, but was formerly operated by Joseph H.
Baker. Property reported as owned by the Linn estate.

The rock (specimen 141, g, collected by Dr. George Otis Smith),
is a quartz diorite with conspicuous black particles on a more bluish
than yellowish white ground, and of medium to coarse, even-grained
texture with flow structure. It consists, in -descending order of
abundance, of a translucent milk-white soda-lime feldspar (oligo-
clase), very.slightly smoky quartz, black mica (biotite), black horn-
blende, and accessory titanite and magnetite. Some of the feldspars
are cloudy from incipient alteration.

The Dodlin quarry is in the town of Norridgewock, on the north-
east side of Dodlin Hill, which lies 24 miles south of Norridgewock
village, and has a north-northeast-south-southwest axis and a height
of 350 feet above the general level and of 650 feet above sea level.
Operator, Dodlin Granite Company; office, Oakland, Me.

The rock (specimens 116, @, and 116, ) is a quartz monzonite of
two shades. Specimen 116, @, is a general medium gray with con-
spicuous black ‘particles on a white ground, and specimen 116, b,
is a general light gray with much finer black particles on a ground
of mixed white and gray. Both rocks have a like texture, medium
inclining to fine, with porphyritic crystals of white feldspar up to
one-half inch.. In the darKer rock (116,«) the biotite scales measure
up to one-tenth inch, while in the lighter they rarely attain one-
twentieth inch. Both varieties consist, in descending order of abun-
dance, of a slightly bluish milk-white soda feldspar (ohcrod ase) and,
in equal or slightly less amount, of a whitish potash feldspar (mlcw-
cline), quartz, almost clear in the darker rock (116, ¢) and light
smoky in the lighter one (116, 0), and black mica (biotite) (consider-
able in 116, @, but much less in 116, b), .with accessory magnetite,
titanite, zircon, pyrite, and secondary epidote and white micas. Some
of the feldspars are radially intergrown with quartz.* In the darker
variety, owing to the clearness of the quartz and the abundance and
coarseness of the biotite, the contrast is simply between the black
mica and the white feldspar, but in the lighter variety, owing to the
smokiness of the quartz and the smallness of the biotite scales, the
contrast, although not very marked, is between the gray quart/,, white
feldspar, and bhck mica.

a ¢ Structure vermiculée ” of Michel Levy: Bull. Carte géol. de France, No. 36, vol. 5,
1893-4, pp. 27-28, fig. 5.

Al
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 The quarry, opened about 1885, measures 400 feet from north-
northwest to south-southeast by 250 feet across, and has an average
depth of 30 feet. There is no drainage problem. Stripping up to
4 feet thick. '

Rock structure: There is a vertical northeast-southwest flow struc-
ture indicated by the dividing line between the dark and light
granite (shown in diagram sketch of upper part of quarry, fig. 32),
and also in the light and dark banding of some of the lower sheets.
The sheets, from 2 inches to 16 feet thick, dip about 5° E. In the
south part of the quarry they measure up to 2 feet only, but in the
northern part from 2 feet to 16 feet. Joint and dike courses are
shown in fig. 33. A recurs at intervals of 200 feet. IFrom the rela-
tion of the thickness of the sheets to the joint spaces, both in this
quarry, as shown in fig. 32, and in two.adjacent abandoned openings,
known as the “ Mink Hole ” and “ Bank quarry,” it appears that in
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F1c. 82.—Diagram sketch showing junction of light apd medium gray granites (quartz
monzonites) and the lateral change in thickness of sheets at the Dodlin quarry, near
Norridgewock. ’

places thin sheets, in others thick sheets, continue downward in alter-
nating vertical zones, and that thin sheets are also apt to occur on
both sides of the vertical joints for a few feet.. These relations, which
are very exceptional in the Maine quarries, may be due to vertical
faulting. A horizontal displacement of a foot in a vertical flow-
structure band was detected in the working face, evidently due to
faulting at right angles to that just referred to. The rift is hori-
zontal—that is, at right angles to the flow structure. The grain is
~vertical with course N. 45° E., parallel to the jointing. The north-
south pegmatite dike, up to 4 inches thick, dips 20° S.; the other is
vertical and an inch thick. They are garnetiferous. Sap 6 inches
thick occurs at the top and bottom of sheets, and “shakes” occur
along the sheets near headings. (See p. 40.) Knots, both dark and
white, occur but rarely. oo

The plant consists of 10 derricks, 3 hoisting engines, and 3 steam: -
drills.
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Transportation is eﬁected by cartdge one-fourth mile to a siding’
of Somerset Railroad.

The product is used mainly for buildings. Specimen buildings:
The post-office at Muskegon, Mich.; the Merrill Library at Norwood,
Mass.; the Catholic Church at Lewiston, Me., and the court-house
at Bangor, Me. Contract in 1905: Annex to insane asylum at
Augustm Me

The Lawton quarry is in the town of Norridgewock, on the north-
west side of Dodlin Hill and 24 miles south-southwest of Norridge-
wock. Operator, I, S. Lawton, Norridgewock.

The rock is a quartz monzonite of medium-gray and light-gray
shade and medium and porphyritic texture, identical with that of
the Dodlin quarry just described.

The quarry, opened before 1845, consists of two openings measur-
ing 200 by 100 and 300 by
200 feet by from 5 to 10
feet in depth. The loam
stripping does not exceed
3 feet.

Rock structure: The
same flow structure occurs
as at Dodlin quarry, on
the other side of the hill.
The sheets, up to 5 feet
thick, average from 3 to 4
feet and roll over the hill
with a dip of 10° both
north and south. Between
some of the ordinary
sheets there are unusual
ones, one-half inch in
thlckness, which in large slabs are flexible. Whether this was in

part due to incipient dlsmtegr'l_tlon was not determined. The len-
ticular form of the sheets gives them the appearance of being very
irregular in thickness. Vertical joints, striking N. 60°-65° K., recur
at intervals of 10 to 50 feet. The rift is horizontal and grain vertical,
with course N. 60° E. Knots, both light and dark, are rare. Sap
occurs along the sheets up to 6 inches in thickness. There is a 6-inch
dike of white aplite striking N. 80° W., glaciated with the granite at
the surface (specimen 1163, ¢).

The plant consists of 3 hand derricks.

Transportation involves a cartage of 3 miles to railroad at Nor-
ridgewock.

The product is used for buildings, bridges, and monuments to sup-

Pegm. dike

¥1G. 33.—General structure at the Dodlin quarry, near
Norridgewock. .
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ply local demands. - Contract inh 1905: The town bridge at Bingham,
Me.

The Emmons T aylor quarry is in the town of \Torrldgewock on
Dodlin Hill, about one-fourth mile north of Lawton quarry. Oper-
ator, Emmons Taylor, Norridgewock.

The granite (specimen 117, @) is a biotite-muscovite granite of
light-gray color and very fine even-grained texture. The particles
range from 0.11 to 1.1 mm., exceptionally 2.19 mm., and average
about 0.50 mm. They consist, in descending order of abundance, of
a slightly bluish milk-white potash feldspar (microcline and ortho-
clase), clear quartz, soda-lime feldspar (oligoclase), black mica (bio- "
tite), and very little white mica (muscovite), together with accessory
magnetite and apatite.

This 1s a very small opening, from which stone is obtained occa-
sionally for monumental purposes.

WALDO COUNTY.

The quarries in Waldo County are in the towns of Frankfort, Lin-
coln, Searsport, and Swanville.

The Mosquito Mountain quarry is in the town of Frankfort, on top
of Mosquito Mountain, 2 miles S. 10° E. of Frankfort village. This
mountain is a granite dome rising 545 feet above tide water, close
by, with a steep east face shown in PL. III, B. Operator, I—Iayward
Peirce, Frankfort, Me.

The granite (spe01me11 52, @) is a hornblende-biotite granite of
general medium-gray shade and of porphyritic texture, with milk-
white feldspar crystals from one-half inch to 13 inches in diameter
in a gray matrix of medium texture, with black minerals up to one-
tenth inch. It consists, in descending order of abundance, of milk-
white potash feldspar (orthoclase and microcline), smoky quartz,
a milk-white soda-lime feldspar (oligoclase), black hornblende, and
black mica- (biotite), together with accessory titanite, magnetite,
apatite, and a little secondary chlorite, epidote, and carbonate (cal-
cite or dolomite). The porphyritic feldspars are generally twins.
Mr. E. C. Sullivan, of the United States Geological Survey, finds
that this granite contains 0.1 per cent of CO, (carbon dioxide) and
that warm dilute acetic acid extracts 0.07 per cent of CaO (lime)
and a trace of MgO (magnesia). TFiguring the CO, to both CaO
and MgO, this would give 0.13 per cent of CaCO, (lime carbonate)
and 0.08 per cent of MgCO, (magnesium carbonate). The micro-
scopic examination corroborates the occurrence of carbonate.

A test of the compressive strength made of this granite in connec-
tion with its use for the United States dry docks at Iittery, Me.,
reported to the writer by Mr. Hayward Peirce, the owner of the



QUARRIES IN WALDO COUNTY. 153

quarry, gives it an ultimate crushing strength of 32,635 pounds per
square inch. » ' o

" The quarry was opened before 1837 on the east side of the moun-

. tain. The later opening on the top measures 1,000 feet by 500, with

a depth ranging up to 25 feet. There is no drainage problem nor

stripping.

Rock structure: The sheets, from 6 inches to 15 feet thick, dip
gently northwest and east from the summit of the dome, and below,
on the east side, they dip 45°, as shown in PL IIL, Z. Some of the
upper sheets taper out at the sides. (See, further, p. 34.) Vertical
joint courses and dike courses are shown in fig. 3¢. The rift is hori-
zontal and the grain vertical, with course N. 80°-85° W. Some, of
the joint surfaces are coated with chlorite and pyrite of secondary
origin. A dike of quartz monzonite, 10 feet thick, dips 40° L.

Basic dike
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Fig. 3¢.—Structure at the Mosquito Mountain quarry, Frankfort.

This is described on page 48. There are branching dikes of aplite
from 1 to 3 feet thick. At the south end of the quarry is a diabase
dike 7 feet thick, crossing from east to west. This is described
more fully on page 48. Somewhat abundant knots up to 12 inches
in diameter and of circular or elliptical cross section occur. Sap:
measures up to 12 inches in thickness in the upper sheets, but is
absent lower down. :

The plant consists of 7 derricks and 3 engines, 1 traveling steam
crane, 1 compressor (with capacity of 640 cubic feet of air per
minute), 2 steam drills, 10 pneumatic plug drills, 3 surfacers, and 25
pneumatic hand tools. :

Transportation is effected by about 7,000 feet of track, and gravity
cars from quarry to cutting shed and wharf on Marsh River (South
Branch stream), which admits schooners of 14 feet draft.
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The product is used for bridge work, and the small sheets and
" waste go into paving blocks. - The chief markets are New York
and Philadelphia. Specimen structures: The post-office at Lynn,
Mass., and part of that at Chicago, I1l.; the New York Central Rail- -
road bridge across Harlem River. Contracts in 1905: The Man-
hattan anchorage of one of the new New York suspension bridges.

The Mount Waldo quarry is in the town of Frankfort, on the
north spur of Mount Waldo, 660 feet above sea level, one-third mile
southwest of Frankfort village. The geographical relations of Mos-
quito Mountain and Mount Waldo to the Penobscot River are shown
on the Bucksport sheet of the United States Geological Survey’s
topographic map of the United States, published in 1902. This
quarry is operated by the Mount Waldo Granite Works, Albert
Peirce, treasurer, Frankfort, Me.

The granite (specimen 53, @) is a biotite granite of medlum ‘gray
shade and fine even-grained texture, with feldspar up to one-fifth
inch and biotite scales up to one—tenth inch. The finer particles
range from-0.36 to 1.46 millimeters in diameter It consists, in
descending order of abundance, of gray potash feldspar (orthoclase
and microcline), smoky quartz, gray soda-lime feldspar (oligoclase),
and black mica (biotite), together -with accessory magnetite, titanite,
and secondary chlorite. The oligoclase is partly altered to kaolin
and a white mica. A coarser and lighter granite (specimen 53, )
from the same quarry is a biotite granite of light-gray shade and
medium (inclining to fine) even-grained texture, with feldspars up
to three-tenths inch, and biotite scales up to one-tenth inch, consist-
ing, in descending order of abundance, of white potash feldspar
(orthoclase and microcline), smoky quartz, white soda-lime feldspar
(oligoclase), and black mica (biotite), together with accessory mag-
netite, titanite, and secondary chlorite. The oligoclase is partially
altered to kaolin and a white mica. This variety is in places coarsely
porphyritic. Dr. George P. Merrill refers to the two Mount Waldo
granites. A test of the compressive strength of Mount Waldo gran-
ite, made at the United States arsenal at Watertown, Mass., in 1900
yielded the following results with 2-inch cubes:?

P

a Collection of building and ornamental stones in the United States National Museum :
Ann. Rept. Smithsonian Inst., 1889, pt. 2, p. 415.
® Reilly, J. W., Ordnance Rept., Tests of Metal, etc. (1900), 1901, p. 119.
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Test of Mount Waldo granite.

Ultimate
Total |strength
pressure per
applied. | square
inch.

Specific. | First

A . . 1 N 1
Number of test. Direction of pressure. gravity. | crack.

Pounds. | Pounds. Pounds
At90Ctorift.......... 2,637 | 120,000 | 128,400 31,782
.do e 2.655 | 128,300 | 132,500 39,635
“Parallel to Tift.o. ... . 2.662 | -107,400 | 122,600 30,197
..... do....,........... 2.649 | 112,600 | 117,900 . 29,183

The quarry, opened before 1851, measures 800 feet from north to
south by 400 feet from east to west and from 10 to 30 feet in depth.
There is no drainage problem nor stripping.’

Rock structure: There is a vertical dike of the coarser and ]1ghter
granite (specimen 53, b) 200 feet or more wide, having a course N.
20° W., with the darker granite (specimen 53, a) on both sides of it,
the 1elat10ns indicating vertical flow structure. The longer axes of

F16. 35.—Structure at the Mount Waldo quarry, Frankfort.

many of the feldspars lie about north-south. The sheets, from 8
inches to 8 feet thick and lenticular, dip 10° E. The joint courses are
shown in fig. 35. There is only one joint of A. Joint B recurs at
intervals of 40 feet; C at, intervals of 20 to 40 feet or more. The rift
1s horizontal and the grain vertical, trending N. 85° W. The granite
is under compressive strain from east-northéast to west-southwest,
causing north-northwest to south-southeast vertical fissures the entire
length of the quarry. This fissuring. has occurred in summer time
and has been accompanied by an explosive noise. The sheets are very
free from sap. Knots are exceptional, but one near the junction of the
fine and medium granites measures 6 feet by 3 feet and consists of a
medium gray aplite, with porphyritic whitish twinned feldspars up
to three-fourths inch in length and biotite scales up to one-twentieth
inch.
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The plant consists of 10 derricks, 6 hoisting engines, 1 traveling
crane, 1 locomotive crane, 2 compressors (capacity 925 and 500 cubic
feet of air per minute), 6 steam drills, 1 channeler, 12 pneumatic plug
drills, 10 surfacers, 60 pneumatic hand tools, and 1 steam pump.

Transportation is effected by two graded tracks, each 1,200 feet
long, operated by gravity from the quarry part way down the hill to
the power house, thence by a cable road (Roebling engine) 14 miles
long, to the wharf, which is accessible to schooners of 15-feet draft.
Heretofore the stone destined for the West has had to be transferred
to cars at Bucksport, on Penobscot River, 7 miles distant, but the new
Northern Maine Seaport Railroad, a branch of the Bangor and
Aroostook, which passes at the foot of the hill, will obviate this
reshipment.

Some of the stone qualrled at the Mosquito Mountain quarry is
finished here.

The product is used for buildings, and has of late found its chief
market in the West. The small sheets and waste are made into
paving blocks. Specimen buildings: Milwaukee and Indianapolis
post-offices, Philadelphia mint. Contract in 1905: Cleveland, Ohio,
post-office.

The Fernald quarry is in the town of Lincoln, near the north end
of Lake Megunticook. Operator, E. H. Fernald Granite Company;
address, Lincolnville R. . D.

The granite (specimen 50, «) is a-muscovite-biotite granite of
light-gray shade and fine (inclining to medium) even-grained text-
ure, with feldspars up to 0.2, muscovite to 0.15, and biotite up to
0.1 inch. The finer particles range from 0.18 to 1.83 mm. in diame-
ter. The rock consists, in descending order of abundance, of slightly
bluish-white potash feldspar (orthoclase and: microcline), smoky
quartz, whitish soda-lime feldspar (oligoclase), white mica (musco-
vite), and still less of black mica (biotite), together with accessory
apatite. The oligoclase is much altered to kaolin. The feldspars
generally are intergrown with quartz in particles that are circular in
cross section. The stone takes a fair polish with a bluish tinge,
although the size of the muscovite plates is against the great dura-
bility of the polish under outdoor exposure.,

The quarry, opened about 1875, measures 100 by 50 feet, and has
a maximum depth of 28 feet. Drainage is effected by pumping on
the average half a day per week. The water thus obtained supplies
the boiler. The stripping in places measures up to 6 feet.

Rock structure: The sheets, from 6 to 15 feet thick, dip 25° S.
Vertical joints, striking N. 60°-65° W., recur at intervals of 8, 14,
and 23 feet; also a joint striking N. 60°-65° E., but not recurring.

" Another one strikes N. 60° W., and dips 60° SE. The rift is verti-
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cal, with course N. 60°-65° W. Sap is faint, and from 4 to 8 inches
thick along the sheets. Knots, up to 8 by one-half inch, are rare.

The plant consists of § derricks, 1 hoisting engine, 1 steun drill,
and 2 pumps.

Transportation is by caxtfwe 5 miles to electric railroad, then 8
miles to Maine Central Rfuhoa.d. The quarry is 50 feet above
Megunticook Lake, and a gravity track could ‘be laid one-third
mile to the lake, where boats could bring the stone within 24 miles of
Can'lden, on Penobscot Bay, thus reducing the cartage, which at
present is the chief obstacle.

The product is used for monuments and buildings to supply local
demands. Speclmen buildings and monuments:- The trimmings to
Carlton Block; in Rockport, Me.

The Heal black-granite quarry is in the town of meoln, about 2
miles from bridge over outlet to Tilden Pond, and about 34 miles
from shore of Penobscot Bay. Operator, A. S. Heal, of Heal &
Wood; office, Bridge street, Belfast, Me.

Thls rock is an ohvme norite of black shade, with ghstemng sur-
faces and of medium téxture. The polished surfaces show a bril-
liant dark olive-greenish mineral. Under the microscope this rock
consists of interlacing slender crystals of a translucent lime-soda
feldspar (labradorite, with 10 to 14 per cent of lime), the spaces
between which have been filled with the following minerals, in
descending order of abundance: Greenish hypersthene (see p. 57),
black hornblende, greenish olivine, black mica (biotite), and magne-
tite, with accessory pyrite and secondary chlorite and serpentine.
The stone takes a brilliant polish and under sunlight shows the green-
ish hypersthene. The hammered or cut surface is very light.

The quarry, opened in 1903, measures 30 by 40 feet and about 10
feet in depth.. It is worked only occasionally. There is no machin-
ery. The stone is now carted 7 miles to Belfast to be cut. Tt is used
for dies and tablets for local demand and is admirably nda,pted for
these purposes.

The Bog Hill quarry is in the town of beal spmt on Mount Eph-
raim (Bog Hill), about 5 miles north-northwest of Searsport village
and 2 miles east of Swanville. Operator, Herbert Black, North
Searsport. :

The granite (specimen 51, «) is a biotite granite of light-gray
shade and porphyritic texture, with feldspars up to 13 inches in
diameter, in-a groundmass of medium texture, with biotite scales up
to one-fifth inch. It consists, in descending order of abundance,
of a whitish potash feldspar (orthoclase and microcline), smoky
quartz, whitish soda-lime feldspar (oligoclase), and black mica (bio-
tite), together with accessory magnetite, titanite, zircon, apatite, and
secondary chlorite and epidote. The porphyritic orthoclase crystals,
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generally twinned, are intergrown with oligoclase and quartz. Some
have a zonal structure indicated by inclusions of quartz and oligo-
clase. The oligoclase is partially altered to kaolin and a white mica.

The quarry is 200 feet from north to-south by 50 feet from east to
. west, and averages about 5 feet in depth. ‘

Rock structure: The sheets, from 1 to 4 feet thick, dip 10° S.
80° E., and are crossed by joints that strike N. 75° W. and dip 65°
N. and 65° S., forming headings at the south side and one in the
center. Black knots up to 2 inches across occur here and there;
also pyrite crystals on the joint faces.

This stone has been used for monuments and buildings in Belfast
and for paving blocks, but the quarry has not been in operation for
five years. The product had to be carted 5 miles to Searsport.

The Oak Hill quarry is in the town of Swanville, on Oak Hill,
about 6 miles north-northwest of Belfast. Operator, Oak Hill Gramte
'Company, Belfast, Me..

The granite (specunen 49, @) 1s a biotite granite of slightly bluish
dark-gray color and fine even-grained texture, with particles ranging
generally from 0.25 to 1 mm. in diameter and an occasional feldspar
up to 2.5 mm. or one-tenth inch. "It consists, in descending order of
abundance, of slightly bluish-white potash feldspar (microcline and
orthoclase), smoky quartz, slightly bluish-white soda-lime feldspar
(oligoclase), and black mica (biotite) The feldspars are intergrown
with quartz and the oligoclase is here and there partially altered to
4 white mica. The stone takes a very finc polish to the durability of
which the fineness of the mica contributes.

The quarry, which was opened about 1872, consists of several
openings, the largest of which is 175 by 100 feet, with a working face
60 feet high.

Rock structure: The sheets, from 1 to & feet th1ck dip 10° W.
Vertical or steep joints, striking N. 80° W., recur at intervals of 10
and 20 feet, and form headings on the north side. Sap 2 inches thick
occurs along the sheets. Knots up to 2 inches in diameter occur
occasionally. o .

There is no machinery at the quarry at present. The only work
being done is the making of paving blocks at one of the openings.

Transportation was by cartage one-fourth mile to a siding running
from Sargents Crossing on the Maine Central Railroad.

The product is particularly adapted to monumental uses. The
stone is the darkest of the fine-textured granites of the State (com-
pare Freeport, p. 77; Pownal, p. 79; and Sherwood, p. 105) and is -
finer textured than the ‘blue \Vesterly R. I, granite. This quarry
was formerly leased to the New England Granite Company, of
Westerly.
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The quarries in Washington County are in the towns of Addison,
Baileyville, Calais, Jonesboro, Jonesport, Marshfield, and Millbridge.

The Pleasant River black-granite quarry is in the town of Addison,
at Dalotville, on the east side of Pleasant River Bay. Operator,
Pleasant River Granite Company, Addison, Me.

This rock (specimen 93, «) is an hypersthene-olivine gmbbm of
almost black shade and of medium ophitic texture, with black par-
ticles up to half an inch and slender whitish crystals. The polished
surface is jet-black mottled with a little white. Under the micro-
scope this rock consists, in descending ovder of abundance, of slender
whitish transparent crystals of a feldspar (with both lime and
soda, andesine-labradorite) intricately interlaced, the spaces between
which are filled with a dark-brownish diallage (see p. 57), black mica
(biotite), a little hypersthene, and greenish olivine, together with
secondary magnetite, a white mica, and calcite. The diallage is
altered along its edges to hornblende. The stone takes a very fine
polish, and the hammered or cut surface is almost white. It is
referred to by George P. Merrill' and by John E. Wolff.? Tt was
reported to the company by John S. Newberry in October, 1890, as
withstanding a pressure of 22410 pounds per square inch. Its
weight is given by the firm as 184 pounds to the cubic foot.”

The quarry, opened about 1885, measures 75 by 50 feet and has
a working face about 50 feet high. It is on the south side of a ridge
70 feet high, extending east-west, the upper 5 to 10 feet of which con-
sist of morainal sand and bowlders. (See Pl. X, 4.)

Rock structure: The sheets, from 3 to 17 feet thick, undulate from
-the horizontal to a dip of 10° E. Vertical joints, striking N. 80° E.,
recur at intervals of 5 to 10 feet and form a heading on the south;
set, striking N. 35° W, recurs at intervals of 20 to 30 feet, forming a
heading on the west. There are also several irregular fracturves.
The rift is vertical east-west, and the grain is horizontal. There are
10 feet of stained and fractured rock at the top, but sap is usually
hardly an inch in thickness. Dikes of whitish quartz monzonite,
described in detail on page 61, measure from 1 to 14 inches in thick-
ness. There is also a more or less horizontal light and dark band-
ing, due to alternating changes in the amount of feldspar. This is
shown in Pl X, 4, as are also the dikes, sheets, joints, and one of
the headings.

The plant consists of 3 derricks and 2 hoisting engines, 1 steam
drill, 1 compressor, 2 pneumatic hand tools, 2 polishers, 1 polishing

aTenth Census, vol. 10, 1884, p. 24,

b Ibid., p. 116.

¢ Professor Newberry's report will be found in the Eighteenth Ann. Rept. U. 8. Geol.
Survey, pt. 5, continued, 1897, p. 961. .
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lathe for stones 12 by 4 feet, 1 gang of steam saws, and 1 single
steam saw for use with steel shot.

Transportation is effected by cartage on a track 300 feet from
quarry to mill and 300 feet thence to wharf on Pleasant River Bay.

The product is.used for monuments and interior decorations and
finds- market in the cemeteries of Brooklyn, Boston, Chicago,
~ Louisville, Denver, and other cities. As will be noticed from the
spacing of the joints and sheets, the dimensions of the blocks are
limited. The usual sizes shipped measure 2 feet 6 inches by 2 feet 6
inches by 1 foot and also 3 to 6 feet by 1 foot by 1 foot. The largest
block shipped measured 6 feet by 4 feet 6 inches by 4 feet G inches.
During the writer’s visit in August, 1905, the men were endeavoring
to quarry a block which measured 17 feet by 9 feet, the third dimen-
sion of which was still uncertain.

Specimen work: Base of wainscoting in the city hall at Philadel-
phia; tablet with Welsh incription in Washington Monument at
Washington, D. C.; Danforth monument at Morristown, N. J.;
Zeller monument at Lewisburg, Pa.; center monument at Greenwood
Cemetery, Brooklyn, N. Y.; and mantlepiece in public library at
Machias, Me. Contract in 1905, memorial to Architect French in
New York.

The Thornberg black granite quarry is in the town of Addison, 3
miles south of Addison village. Operator, A. M. Thornberg, Addi-
son, Me.

The rock (specimens 94, ¢ and 94, aa) is a hypersthene-gabbro of
almost black shade and of medium ophitic texture. There are two
varieties—a dark one, which is externally identical with that exam-
ined from the Pleasant River quarry, and a lighter one, in which
the white mottling due to the feldspar is a little more abundant.
Under the microscope this stone is generally identical with that of the
Pleasant River quarry, except that in the thin section of this one
the feldspar is labradorite and there is no olivine. This, however,
may not be characteristic of the rock as a whole. A little accessory
pyrite and apatite and a good-sized particle of secondary epidote were
also found in the Thornberg gabbro. The stone takes a very fine
polish and the hammered or cut surfaces are almost white.

The Black Diamond Granite quarry is in the town of Addison, on
Yoho Bay. Owned by Black Diamond Granite Company of New
York; address, Basin, Me., or care H. Donald, tax collector, Addison,
Me. -
The rock (specimen 91, @) is a hypersthene gabbro of very dark-
gray shade, with slight brownish tinge and of fine to medium ophitic
texture, consisting, in descending order of abundance, of a whitish
soda-lime feldspar (andesine) in not greatly elongated crystals,
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brownish diallage (partially altered to hornblende), black mica (bio-
tite), a little hypersthene, and quartz, together with accessory mag-
netite. This rock turns a little brownish on continued exposure and
~weathers spheroidally. A polished block, reported as from this
quarry and shown to the writer in a stonecutter’s yard at Quincy,
Mass., had become pltted from exposure.

The quarry, opened in 1883 and abandoned in 1902 is 200 feet
. square and from 10 to 20 feet deep. It has a track 300 feet long to
a wharf which admits schooners of 11 feet draft. Although the rock
has been here worked down to sea level, there is, a few hundred feet
east, on the property of William N. Carver, a rising ridge of the
same rock which is as yet untouched. ‘

Rock structure and variations: The sheets, from 3 to 8 feet thick,
are horizontal or dip 20° N. Vertical joints, striking N. 80° E., recur
at intervals of 5 to 20 feet, and a set, striking N. 30° W., recurs at .
intervals of 2 to 10 feet. There is rarely a, set striking N. 45°-50° W,
A 1-inch dike of pegmatite strikes N. 30° W.

The Hall black-granite quarry is in the town of Baileyville, at the
north edge of Meddybemps Lake, 5 miles southwest of Baring, on
Washington County Railroad, about 7 miles southwest of Calais.
Operator, F.. H. Hall, Calais, Me.

The rock (specimens 98, b, d) is a norite of brilliant luster, very
dark gray shade (without any yellowish tinge), and of coarse texture
and marked rift, with jet-black particles up to one-half inch in diam-
eter in a network of translucent whitish feldspar. Under the micro-
scope it consists, in descending order of abundance, of elongated trans-
parent crystals of feldspars (with both soda and lime, andesine-labra-
dorite) interlaced, but parallel in the flow and rift direction, with
the intervening spaces filled with hypersthene (partially- altered to
brown hornblende), magnetite, and black mica (biotite), .together
with accessory calcite and a white mica derived from the partial
alteration of a few of the feldspars. . The hypersthene and horn-
blende constitute the conspicuous black particles seen with the un-
aided eye. In the lighter bands of the rock the feldspar largely
crowds out the hypersthene. The content of magnetite 1sso great that
large blocks of the rock deflect. the magnetic needle. Mr. Hall states
that the stone endures the fire.and water test very well; that its com-
pressive strength, as determined by the Watertown Arsenal testing
machine, is 22,500 pounds to the square inch, and that an assay by
Carmichael, of Boston, shows it to contain a small percentage of gold.
The papers giving formal evidence of these results having, unfortu-
nately, been misplaced, can not be cited here. The stone takes a high
polish and the hammered and cut surface is almost white. It is very
tough, but splits with facility along the rift. '

3495—Bull. 313—07—11
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The quarry, opened in 1902, consists of two adjacent openings on
the northeast side of a northwest-southeast ridge over one-fourth mile
long and about 50 feet high. These openings measure 60 by 25 feet
and 35 feet in depth and 50 by 20 feet and 20 feet in depth, respec-
tively.

Rock structure: The upper 8 feet of the working face are traversed
by light-gray more feldspathic bands from one-fourth to 2 inches in
thickness, constituting a flow structure parallel to the sheets, which
are from 1 to 6 feet thick and dip about 15° SW. Vertical joints,
striking northeast-southwest, cross the ridge at intervals from 6
inches to 7 feet, and form a heading in the smaller northwesterly -
opening. The rift is parallel to thé sheets. As will be noticed by
comparing the descriptions of the rock structure at the other black-
granite quarries, the structure along this ridge is unusually favorable
for quarrying.

The plant consists of 1 power and 1 hand derrick and 1 engine
and 1 steam drill.

Transportation is effected by cartage of 5 miles to Baring on the
Washington County Railroad.

The quarry was not in operation in 1905.

The product is used for tablets and monuments, and. has found a
market in New York, Boston, Philadelphia, Baltimore, V]rgmla,
Nebraska, Dakota, and California.

Specimen monuments A monument erected by Stephen A. Love-
joy, of Melrose, Mass., at Melrose Cemetery ; also several monuments
at the cemetery in Calais, Me. .

The Tarbox black-granite quarry is in the town of Baileyville,
about 900 feet northeast of the Hall quarry described above, at the
north edge of Meddybemps Lake, 5 miles southwest of Baring, on
the Washington County Railroad, and about 7 miles southwest of
Calais. Tessee, O. S. Tarbox, Redbeach, Me.; owner of mineral
right, F. H. Hall, Calais.

This rock is a norite identical with that of the Hall quarry
described above. It appears to belong to an outcrop northeast and
parallel to the ridge referred to. ’

The plant consists of 1 derrick.

Gardner’s black-granite prospect is in the town of Calais, on St.
Croix River, 6 miles south of Calais, north of road to Redbeach.
Owner, Lorenzo Gardner, Calais, Me.

This rock (specimen 100, a) is a quartz diorite of very dark gray
(not bluish) shade and fine, even-grained texture, consisting, in
descending order of abundance, of a whitish soda-lime feldspar
(andesine) considerably altered to a white mica, hornblende partly
altered to chlorite, quartz, black mica (biotite), and magnetite,
together with accessory titanite, pyrite, apatite, and secondary cal-
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cite. It takes a high polish, and the hammered and cnt surfaces
are very light. The stone is suitable for monumental work. Dr.
George Otis Smith, who visited the Gardner prospects in 1903,
states that “pink granite occurs intrusive in the dioritic rock in
such a manner that both kinds of stone could be quarried from the
same opening.” One part of the dioritic rock he found in thin
section to be in reality a diabase.
. Mingo, Bailey & Company’s black-granite quarry is in the town

of Calais, about 6 miles south of Calais, on the southwest side of the
road to Redbeach, on the north side of an east-west ridge, near top.
Operator, Mingo, Bailey & Co.; office, Redbeach, Me.

The rock (specimen 103, «) is a norite, of almost black with
slightly greenish tinge and fine to medium even-grained ophitic
texture, consisting, in descending order of abundance, of a whitish

soda:lime feldspar (andesine) considerably altered to a white mica,
hypersthene (some of it partially or entirely altered to fibrous actin-
olite), magnetite, and black mica (biotite), with accessory pyrite.
The stone takes a fine polish and affords a very light hammered or
cut surface.

The quarry measures 50 by 15 feet and up to 20 feet in depth. The
- sheets are about 10 feet thick. Vertical joints, striking about east

to west, recur at intervals of 1 to 3 feet.

There is one derrick. The quarry-is worked only occasionally, and
the stones are carted to the company’s cutting shed, near Redbeach,
on the St. Croix River. :

The Beaver Lake black-granite gquarry is in the town of Calais,
near the north end of Beaver Lake, 4 miles west of Redbeach village.
Operator, Maine Red Granite Company; office, Redbeach, Me.

- The rock (specimen 96, ¢) is a mica-quartz diorite of general dark-

" gray shade (black mottled with white and gray) and of coarse to
medium porphyritic texture, with feldspars up to one-half inch in
diameter. It consists, in descending order of abundance, of a grayish
feldspar containing both soda and lime (andesine-labradorite), black
hornblende, black mica (biotite), magnetite, and a little quartz,
together with accessory pyrite, calcite, and apatite. The feldspar is
partly altered to kaolin and a white mica, ploducin(r the milky-wlrite
parts of the feldspars seen in the pollshed specimen, and some of the
hornblende is fibrous. The stone takes a high polish and when ham-
mered or cut has a very light surface.

The quarry, opened in 1885, measures 250 feet from north-northeast
to south-southwest by 75 feet across, and has a working face on the
east 30 feet in height. Its drainage requires the use of pumps in
spring.

Rock structure: The sheets, from 6 inches to 7 feet ¢ mches thick,
dip 15° W., and are lenticular in form. The upper 10 feet of the face
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consist of shattered surface rock and include a bed a foot thick of
sand, due to interstitial weathering. The courses of joints and dikes
are shown'in fig. 36. A recurs at intervals of 2 to 10 feet, B at inter-
vals of 10 feet, C still less frequently. There are also irregular joints,
which break the rock up into irregular blocks.

A dike-of pinkish aplite, described on page 61, from 4 to 8 feet
thick, runs the entire length of the ‘quarry on the west. A 1-inch
dike of white aplite dips 15° S. Similar ones recur at frequent inter-
vals.” Some strike northward and curve. A dike of olivine basalt,
referred to on page 61, occurs also on the west side or front of the
quarry, and is crossed by branches from the large pinkish aplite dike.
The rift is horizontal and the grain vertical, trending north-north-
cast to south-southwest. Thus, altogether, the structure and. injec-
tions are complex and render the quarrying of large blocks difficult.
~ Notwithstanding this, blocks 9
by 9 feet by 20 inches have
been obtained, and one 12 by 12
by 6 feet was in sight in 1905.

The plant consists of a der-
rick, engine, and pump.

Transportation involves cart-
age of 4 miles to the company’s
cutting mill at Redbeach and a
further cartage of one-fourth
mile to wharf on St. Croix
River.

The product is used entirely
for monuments, of which the
soldiers’ monument at Calals is
Fic. 36.—Structure at the Beaver Lake d'iorit‘e a specimen.

ey, Cals: The Shattuck Mountain
guarry is in the town of Calais, 3 miles west-southwest of Redbeach
village, on Shattuck Mountain. Operator, Maine Red Granite Com-
" pany; office at Redbeach, Me.

The granite (specimen 104, b) is a biotite granite of dark reddish-
greenish gray color and medium to coarse even-grained texture, with
feldspars up to one-half inch and sparsely disseminated biotite under
one-tenth inch. It consists, in descending order of abundance, of a
reddish potash feldspar (orthoclase), smoky quartz, greenish soda-
lime feldspar (oligoclase), and black mica (biotite), together with
accessory magnetite, apatite, and secondary chlorite. The oligoclase is
here and there partially altered to a white mica. The smallness and
sparseness of the micas are favorable to the durability of its polish.

The quarry, opened in 1890, consists of three openings on the south
side of an east to west ridge. The principal one of these measures

Aplite dike
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50 by 25 feet and from 10 to 20 feet in depth. The sheets, from 5 to
7 feet thick, are horizontal or dip south at a small angle. Joints,
striking N. 25° E. and dipping 70° NNW., recur at intervals of 10
to 22 feet and form headings on the north and south sides of the
quarry. Another set, striking N. 40° W., dips 65° W., forms a head-
ing on the east side and recurs in middle of quarry.” The 22-foot
column referred to under “ product ” came from a ¢ foot ¢ inch sheet
between the first set of joints. The heading of that set on the north
is about 6 feet thick and includes a bed of clayey sand 8 inches thick.
It has three sets of subjoints, one striking N. 40° E. and dipping 55°
SE., spaced 2 to.12 inches; another striking N. 50° W., vertical, and
spaced 6 inches to 2 feet, and another striking N. 60° E., vertical, and
spaced 4 to 12 inches. The rock has no rift. The weathering of this
granite has been referred to on page 55. :

The plant consists of a derrick. :

Transportation is by cartage of 3 miles to Redbeach, on the St.
Croix River.

The product is used for ornamental and monumental work. Speci-
mens: Four fluted columns 22 feet by 3 feet for the court-house at
Marquette, Mich, ,

Mingo, Bailey & Company’s red-g Jmmtc quarry is in the town of
Calais, 13 miles north-northwest of Redbeach. Operator, Mingo,
Bailey & Co., Redbeach; Me. .

The granite (specimen 102, 3) is a biotite granite of dark-reddish
~ color speckled with' pale greenish and of medium even-grained tex-
ture, with feldspars up to two-fifths inch and sparse biotite under
one-tenth inch. It consists, in descending order of abundance, of a
dark-pinkish potash feldspar (orthoclase), very smoky quartz, a
pale yellowish-greenish soda-lime feldspar (oligoclase) considerably
altered to a white mica, black mica (biotite), and accessory mag-
netite and zircon. The rock takes a high polish that exhibits marked
contrasts” between the two feldspars and the smoky quartz. The
smallness and sparseness of the biotite scales favor the durability of
the polish. The stone is of a lighter red than that of the Shattuck
Mountain quarry, but is darker than that of the Maine Red Granite
Company’s “ old quarry.” '

The quarry 1s 25 feet square by 8 feet deep, and is w1thout ma-
chinery.

The company has at its cutting shed 1 denlcl\, 1 engme, and 1
polisher. : :

Transportation.is had by cartage 13 miles to wharf at Redbeach

The product is used entirely for monuments.

The Maine Red Granite Company’s red-granite quarry is in the
town of Calais, three-fourths mile west of Redbeach. Ope1 ator,
Maine Red Granite Company; office, Redbeach, Me.
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The granite (specimen 97, @) is a biotite granite of general bright-
pinkish color and medium even-grained texture, with feldspars up
to two-fifths inch and sparse biotite scales under one-tenth inch. It
consists, in descending order of abundance, of a pinkish potash feld-
spar (orthoclase), smoky quartz, cream-colored soda-lime feldspar
(oligoclase), and black mica (biotite), together with accessory mag-
netite and zircon. The oligoclase is partially altered to kaolin and
a white mica. The stone takes a high polish, the durability of which
is favored by the sparseness and smallness of the mica scales. In
‘weathering about the quarries the feldspars whiten from increasing
kaolinization. The contrasts are chiefly between the two feldspars
and the smoky quartz. This type of “red granite” is the brightest
of those occurring in Maine,

The quarry consists of two openmfrs, one known as the “old
quarry,” opened in 1876, and a new one adjacent to it. The new one
is about 150 feet square by 20 to 50 feet deep.

Rock structure: The sheets, from 6 inches to 5 feet thick, dip 10°-
30° SE. Joints, strlklng N. 80° W. and dipping steep to the north,
recur at intervals of 1 to 5 feet. Others, striking N. 40° E. and dip-
ping 80° SE., recur at intervals of 6 inches to 5 feet. The faces of
this set are coated with calcite and epidote. There is no rift- what-
ever. Itis evident from the frequent recurrence of both sets of joints
and the limited range in thickness of the sheets that the conditions
are not favorable for quarrying large blocks. Prof. John E. Wolft
refers to the structure of Redbeach granite. B

The plant consists of a derrick.

Transportation involves cartage of three-fourths mile to Whalf on
St. Croix River.

The product is used entirely for monumental and ornamental work
and finds a market all over the United States. ‘
The Maine Red Granite Company’s granite works are in the town

of Calais, one-fourth mile west of Redbeach. -

The red-granite quarries operated by this company at Shattuck
Mountain, near Redbeach, have already been described and also its
.black-granite quarry at Beaver Lake. .

This company not only finishes the product of its own quarries, but
has the most extensive plant for polishing granite in the State and
receives granite for finishing from the Stonington, Mount Desert,
and North Jay quarries. It makes a specialty of columns, panels,
and wainscoting.

The plant is run partly by water power obtained from a stream
‘flowing into the St. Croix River and partly by an auxiliary 150-horse-
power engine. It includes 1 derrick and 3 hoisting engines, 1 steam
crane (with a capacity of 25 tons), 4 cutting lathes (for stones of

¢ Tenth Census, vol. 10, 1888, p. 116.
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25 by 4, 15 by 23, and 10 by 1} feet), 4 polishing lathes for smaller
stones, 7 “ Jenny Lind ” polishers, 2 vertical polishers for small work,
2 pendulum .polishers, 1 saw (for use with steel shot) with 2 blades,
23 feet long, and a Donald cutting machine for smaller stones, 20 by
6 feet.

Specimens of polished work done by this company: Four fluted
columns (22 by 3 feet) of Shattuck Mountain red granite for the
court-house at Marquette, Mich.; balusters of gray granite (Goss
Crotch Island quarry) for Kansas City court-house; vault of gray
granite for Marinoni grave at cemetery in New Orleans, La. The
' %oldlexs monumnient, of Beaver Lake black granite, at Calais, Me.,
was also finished here.

The Redbeach Granite Company’s quarry is in the town of Calais,
on Cooks Mountain, 8 miles southeast of Calais, about 1,000 feet
couthwest of road to Redbeach. Operator, O. S. Tarbox. Red-
beach, Me.

The granite is a biotite granite of general bright pinkish color and
medium even-grained texture like that of the Maine Red Granite '
Company’s quarry near Redbeach, described on page 166, and of the
abandoned Bodwell Granite Company’s quarry on Cooks Mountain.

The quarry, opened in 1895, is 50 by 25 feet and from 5 to 20
feet deep.. The sheets, up-to 5 feet thick, dip north at low angle.
Vertical joints strike N. 80°-90° E., forming numerous headmgs
There is no rift.

The plant consists of 1 derrick and 1 hoisting engine.

Transportation involves cartage of over one-half mile to wharf on

- St. Croix River at Redbeach.
The product is used for buildings and monuments. Specimen
~ structures: The red granite in two corner wings of the American
Museum of Natural History, in New York; the pedestal to General
Grant’s monument, at Galena, Il

The Horsebrook Mountain quarry is in the town of Jonesboro, at
Quarry siding, about 2 miles east of Jonesboro station, on ihe Wash-
ington County Railroad. This quarry was opened in 1902 by Cyrus
F. Stackpole, of Bangor, Me., and furnished a “ pink granite” for
the Roman Catholic Church, the Commercial block, and the Pierce
block, at Oldtown, Me., and the new schoolhouse at Great Works,
Me. These facts were submitted by Samuel S. Kimbali, of Bangor,
to the State Survey Commission. The quarry was not in operation
in 1905, and specimens of the stone were not obtainable for descrip-
tion in this report. '

The Fish quarry is in the town of Jonesboro, 1 mile northwest cf
Jonesboro village. Owner, N. W. Fish, Jonesboro, Me.

The granite (specimen 87, b) is a biotite granite of lavender
medium-gray color and medium, even-grained texture, with feldspars
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generally up to two-fifths inch (exceptionally one-half inch) and
sparsely disseminated biotite up to one-tenth inch. It consists, in
descending order of abundance, of a pale lavender-colored potash-
feldspar (orthoclase), smoky quartz, milk-white soda-lime feldspar
(oligoclase), and a little black mica (biotite), together with accessory
magnetite and secondary epidote, zoisite, and calcite. The feld-
spars are considerably altered to white micas, and the biotite is also
largely altered to chlorite. This stone resembles that of the Goss
and Ryan-Parker quarries of Crotch Island in the lavender tint
of its orthoclase, but its texture is finer. Their resemblance may be
found to be still greater in lower and fresher sheets.

The quarry, a small opening about 300 feet northwest of Mr. Fish’s
house, has been worked only occasionally. The sheets are up to 5
feet thick and lie horizontal.

The Bodwell-Jonesboro quarry is in the town of Jonesboro, 2
miles east of Jonesboro village. Operator, Bodwell Granite Com-

pany ; office, Rockland, Me.
" The granite (specimen 86, 4) is a biotite granite of general grayish-
pink color and of coarse (mchnma to medlum) even-grained texture,
with biotite sparsely disseminated and up to one- twentleth inch in
diameter. It consists, in descending order of abundance, of a pink-
ish potash feldspar (orthoclase), smoky quartz, cream-colored soda-
lime feldspar (oligoclase), and a little black mica (biotite), together
with accessory magnetite and secondary white. mica, kaolin, and
chlorite. The orthoclase is intergrown with plagioclase, and the
oligoclase is here and there largely altered to a white mica and kaolin
and the biotite to chlorite. The contrasts are chiefly between the two
feldspars and the smoky quartz. The stone takes a fine polish, the
durability of which is favored by the smallness of the biotite scales.

The quarry, opened about 1875, measures about 700 feet N. 80° E.~
S. 80° W. by 200 feet from north to south, and has a depth of 10 to 33
feet. Its area is irregular, as shown in fig. 37. Its drainage requires
occasional pumping.

Rock ‘structure: This quarry shows a greater variety of dike
courses than any other of the Maine- quarries. The sheets, from 6
inches to 5 feet thick, are horizontal, with slight undulations. The
joint and dike courses are shown in fig. 37. A recurs on the north
and south sides of quarry and in middle, and forms a heading on the
south; B forms a heading on the northwest side; C appears on the
south wall intersecting the hefxchnb, D dips steep south, and also
intersects the south wall.  The rift is vertical, with course N. 70° W.
There are two dikes of reddish aplite (@), one 6 feet thick, another 4
feet thick; a third (), also reddish, is from 3 to 6 feet thick; a
grayish aplite dike (¢), from 1 to 1} inches thick, can be traced from
200 to 300 feet, cutting all the other dikes. Thin sections of a are
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described on page 43. Knots occur up to 12 by 8 inches, but rarely.
There are geodes and short veins, containing quartz, epidote, and
calcite. - (See p- 50.) The sheet surfaces are in places coated with
epidote from the alteration of feldspar. Prof. John E. Wolff has
referred to the Jonesboro “red granite” and some of its pecul—

larities.®
The plant consists of 4 derricks, 2 hoisting engines, 2 steam drills,

and 1 steam pump.

Transportation involves cartage of a mile to the wharf on English-
mans Bay. The stone is shipped to Vinalhaven for finishing.

The quarry was not in operation in 1905 for want of demand for

“red granite.”

The product was used for bulldmgs Specimen buildings made of
granite from this quarry: Custom-house .and post-office at Buffalo,

F16. 37.—General plan and structure at the Bodwell quarry, Jonesbhoro.

N. Y.; Methodist Book Concern building and Havemeyer residence,-=.
Fifth avenue and Sixty-sixth street, New York; custom-house and
post-office at Fall River, Mass.; town buildings at Peabody, Mass.;
Western Savings Bank building, Philadelphia. '

The Booth Brothers Jonesboro. quarry, in the town of Jonesboro,
is 1} miles east of Jonesboro village. Operator, Booth Brothers &
Hurricane Isle Granite Company ; office, 207 Broadway, New York;
Maine office, Rockland, Me.

The granite (specimen 85,.b) is a biotite gramte of general pinkish-
gray color and coarse, 1nchn1ng to: medium, even-grained texture,
with sparsely disseminated biotite up to one-twentieth inch in diam-
eter. It consists, in descending order of abundance, of a pmlnsh
potash’ feldspar (orthoclase), a little less pink than that of specimen

e Tenth Census, vol. 10, 1888, p. 116.
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86, %, from the Bodwell quarry, smoky quartz, cream-colored soda-
lime feldspar (oligoclase), and black mica (biotite), together with
‘accessory magnetite and secondary white micas, zoisite, and chlorite.
- The orthoclase is here and there intergrown with a plagioclase. The
-oligoclase is largely altered to a white mica and kaolin and the bio-
tite to chlorite. The contrasts are between the two feldspars and the
smoky quartz. The stone takes a high polish, the durability of which
is favored by the smallness of the biotite plates. Its general color
is not quite so pinkish as that of the Bodwell quarry.
The following chemical mnalysis of this granite was made by
Ricketts & Banks, of New York (No 16072), and is given here
merely for purpose of reference:

Analysis of granite from Jonesboro quarry.

8i0, (silica)_____ e ST e T2.97

ALO, (alamina) _____ 14. 63
FeO (ferrous oxide) . . 1.73
Ca0 (lime) . e S 1.48
MgO (magnesia) e 0.27
MnO (manganese oxide) ___ .. __ . ___ o 0.10
Na,O (soda) - e 3.28
K,O (potash) __ e 5.18
S (sulphur) - . 0. 03
CO, (carbon dioxide) - ________ . ______ . None.
Loss and undetermined______._____ e 0.33
100.00

The quarry is of triangular area, about 10 by 75 by 75 feet and 30
feet deep. It is or can be drained by siphoning. The stripping -con-
sists of 3 to 5 feet of till.

Rock structure: The sheets, from 5 to 10 feet thick and lentlcuhr,

lie horizontal or dip 5° NW. or 5° SE. A vertical joint striking
N. 60° W. forms the wall on the southwest. A set striking N. 85°-
50° E. forms headings on the northwest and southeast and recurs -
at intervals of 5, 10, 20, and 70 feet. Its faces are coated with
hematite. The rift is vertical, with course N. 60° W. The grain is
horizontal. Knots are small and infrequent. Sap up to 3 inches
thick is confined to the headings. The structural conditions are
favorable for quarrying large blocks...

The plant consists of 1 derrick.

Transportation is effected along a track one-third mile to wharf
on Englishmans Bay.

The quarry was idle in 1905. :

The product is shipped to the company’s works on Hurricane Tsland

. to be finished and is used for building.
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The Minerva Cove quarry is in the town of Jonesport on the north
side of Head Harbor Island, which lies about 3% miles southeast of
Jonesport. Operator, Metropolitan Granite Company; office, Jones-
port, Me.

The granite (specimens 88, a, and 88, b) is a biotite granite which
in the lower sheets is of general dark reddish-gray color, with both a
pinkish and a greenish feldspar, but in the upper sheets has a white
instead of a greenish feldspar. It is of coarse, even-grained texture,
the feldspars measuring up to an inch in length and the biotite up to,
one-fifth inch. It consists, in descending order of abundance, of a
pinkish potash feldspar (orthoclase with a little microcline), smoky
quartz, a dull greenish or a milk-white soda-lime feldspar (oligoclase)
and black mica (biotite) in conspicuous flakes, together with acces-
sory magnetite, pyrite, titanite, and apatite. The orthoclaqe, generally
In twins, is intergrown with a plagioclase. The oligoclase is largely
altered to a white mica and kaolin, particularly in the upper sheets,
where it has passed from green to a white. The quartz is cloudy from
the presence of multitudes of irregular bubbles, the largest of which
measure 0.01 mm, or about 0.0004 inch in length. It is also traversed
by irregular fissures containing sericite. Some of the pinkish ortho-
clase is rimmed with white or greenish oligoclase or completely envel-
opes a greenish oligoclase crystal The contrasts in the granite of the
lower sheets are fecble, owing to the darkness of the oligoclase and
quartz, but is marked in that of the uppex sheets, the foux minerals
all differing in shade.

The quarry consists of five openings: (1) 100 by 25 and 14 feet -
deep; (2) 50 by 25 and 40 feet deep; (3) 300 by 70 and 35 feet deep;
(4) triangular; 100 by 150 by 75 feet deep, with working face 35 feet
high, and (5) 50 by 25 and 20 feet deep. In places there are 3 feet of
“till ” stripping. There is no drainage problem, but the opening at
the wharf can be operated only at low tide.

Rock structure: The sheets at the upper opening from 2 to 22 feet
thick, but usually from 5 to 15 feet, dip 10° NE. Vertical joints
striking N. 10° E. or north form a heading on the east and recur at
1ntervals of 5 to 10 feet. Another set strikes east-west and dips 60°
S., and one which may belong to it strikes N. 80° W., dips 90°. The
rift is horizontal, the grain vertical, trending north-south. Dikes of
aplite up to an inch thick have N. 60° E. courses.

The plant consists of 3 derricks worked by horses.

Transportation is effected by cartage of 700 feet and 50 feet down
grade from upper opening to wharf. Fronl the opening at the wharf
stones are loaded by derricks directly on to schooners.

The product is used for buildings and monuments. Specimen
structures: Colorado Building, at Fourteenth and G streets, Washing-
ton, D. C.; State armory at Providence, R. I.; power house of the
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Metropolitan Street Railway (Interurban), Ninety-fifth to Ninety-
sixth streets and First avenue to Hudson River, New York.

The New England- granite quarry is in the town of Jonesport, on
the south side of Head Harbor Island (Hacketts Harbor). Owner,
New England Granite Company, Jonesport, Me.

The granite (specimen 89, ) is a biotite granite of general dark
reddish-gray color, with both a pinkish and a whitish feldspar, and
of coarse, somewhat porphyritic texture, with feldspars up to an
inch in diameter and biotite under one-fifth inch. It consists of the
same minerals as the granite of the north side of the island, described
above. The only perceptible difference is that here the spaces between
the feldspars, instead of being filled with quartz, seem to be occupled
by a mixture of quartz and fine pinkish orthoclase, and the rock is
thus slightly porphyritic. The effect is to diminigh the contrast
between the quartz and the orthoclase. »

The quarry measures 200 by 100, and up to 25 feet in depth.
~ Rock structure: The sheets, from 3 to 8 feet thick, dip 10°, and are
crossed by vertical joints striking N. 10° E., spaced 20 feet or more;
. also by a set striking east-west and spaced in the same way. -

The plant consists of 2 derricks and 2 hoisting engines. -
 Transportation was effected by means of a track 3,000 feet long to
- a wharf in Hacketts Harbor. _ :

No work has been done since 1897. : ‘

The Hardwood Island quarry is in the town of J onesport on Hard-
wood Island, which lies 34 miles southwest of Jonesport village.
Operator, Roclxport Granite Company, Rockport, Mass.

The granite (known commercially as “ Moose-a-bec red ”) is a
biotite granite of general dark reddish-gray color, with a white and
a pinkish feldspar, and of coarse, even-grained texture, like that of
specimen 88, a; from Head Harbor Island, described on page 171, but
with an occasional isolated feldspar.

The Rosiwal method of determining approximately the proportions
of the chief mineral* constituents was applied to a specimen of this
granite having a polished face- measuring 5 by 3 inches. The size
of mesh was 0.9 inch; total length of lines, 40.20 inches. Owing to
the irregular massing of the feldspars in the specimen a second test
was made with the short set of lines shifted one-fourth inch, and the
long set ad]usted 1ccord1ngly The results of both tests were aver-
aged for the final estimate.
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~ Sizes and percentages of minerals in granite from Haerdwood Island, s deter-
mined by the Rosiwal method.

Mineral. . |First test. Setceond Averages.
st. A :
. Inches. | Inches. | Inches. | Per cent.
RCddlSh orthoclase ... 10.12 12.46 11.29 28.85
8.00 8.24 8.12 22.46
L2 1.54 1.63 4.0
20.36 17.96 19.16 44,65
TOLRL. oot s 40.20 40.20 40.20 100. 00

Percentage of both feldspars, 51.30.

This granite takes a fine polish, in which the contrasts between
the pinkish and white feldspars and the black mica stand out on the
background of smoky quartz. Some of the pinkish feldspars are
bordered by the white. The large size (usually one-tenth inch) of
the biotite scales is against the durability of the polish under long-
continued outdoor exposure.

The quarry measures 150 by 60 feet, ‘md 15 feet in depth, but its
bottom is between tide levels. There is no stripping.

Rock structure: The sheets, from 2 to 10 feet thick, are horizontal,
but in places curve seaward. Joints striking N. 75° W., and dipping
65° S. recur only at rare intervals. Others, striking N. 45° W.
and vertical, recur at intervals of 18 feet and over. The rift is
vertical with course N. 10° E. Dikes of aplite up to 6 inches thick
strike N. 25° W. .

The plant consists of 1 derrick. The cutting plant is at Rockport,
Mass.

Tlansport‘mtlon is effected by lifting the blocks onto the wharf,
which is 125 feet from the quarry.

The product is used for buildings and finds a market in Philadel-

phia, New York, and Baltimore. Specimen buildings: The wain-
scoting and stairway in main entrance to Suffolk County court-
house in Boston; the American Baptist Publication Society building
in Phll‘ldelphla and 25 ‘columns in the Catholic cathedral in Newark,
N.J.

The Marshfield quarry is in the town of Marshfield, 3 miles north
of Machias. Operator, Machias Granite Company, Machias, Me.

The granite (specimen 84, b) is a biotite granite of pinkish-gray
color and of medium to fine even-grained texture, with feldspars
from one-tenth to two-fifths inch and sparsely disseminated biotite
under one-tenth inch in diameter. It consists, in descending order of
abundance, of pinkish potash feldspar (orthoclase), smoky quartz,
cream-colored soda-lime feldspar (oligoclase), and a little black mica
(biotite), together with accessory magnetite, titanite, and zircon and
secondary kaolin, white micas, and chlorite. Thé orthoclase is inter-
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grown with plagioclase, the oligoclase is much altersd to kaolin and
a white mica, and the biotite is pdrtly chloritized. Molybdenite
occurs here and there. The granite is slightly less pinkish than that
from the quarry of Booth Brothers at Jonesboro (specimen 85, ).
The contrasts are also reduced by the greater fineness of the particles.
It takes a fine polish, the durability of which is favored.by the
sparseness and smallness of the biotite scales.

The quarry, opened in about 1894, measures 200 by 150 feet and
from 2 to 10 feet in depth. There is no serious drainage problem
and only 2 feet of soil stripping.

Rock structure: The sheets, from 1 to 8 feet thick, dip lrregularly
as high as 10° SW. and 10° N\V Vertical joints, striking N. 55° E.,
form headings on the north and south sides. Another set, striking
N. 60° 'W. dlps 70° SW. to 90°, forms headings near the east side,
and recurs at intervals of 10 to 50 feet. A third and diagonal set,
striking N. 85° E., dips 55° N. and recurs irregularly. There is
some “toeing in” of sheets, probably owing to faulting along the
set of joints striking N. 55° IE.  The faces of the second set are coated
with epidote and those of the third with pyrite. The rift is horizon-
tal. There are geodes (up to 6 inches thick) of- orthoclase and
oligoclase, smoky quartz, amethyst, and pyrite filled with calcite,
epidote, and chlorite. Sap is 2 inches thick in the upper sheets only.

The plant consists of 2 der ricks (1 horse and 1 hand).

Transportation is by cartage of 3 miles to railroad or wharf at
Machias. : : .

The product is used for monuments and buildings and finds a mar-
ket in the Middle West, New York, and Pennsylvania. Specimen
buildings: Basement front and steps of E. S. Draper residence, on
“Beacon street, Boston, Mass. In 1905 the quarry was producmg mon-
uments for local demand and for Boston.

T he Millbridge quarry is in the town of Millbridge, near Mlllbrldﬂe
village, in the southwestern part of Washington County. Operators,
Swanton & Wallace, Millbridge, Me.

The granite (specimen 143, «) is a biotite granite of somewhat dark
buff color and of medium, even-grained texture, with feldspars up to
three-tenths inch (exceptionally one-half inch) and biotite scales
under one-tenth inch, consisting, in descending order of abundance, of
a buff-colored potash feldspar (orthoclase), smoky quartz, very
slighty greenish white soda-lime-feldspar (oligoclase), and black
~mica (biotite), together with accessory magnetite and apatite. The
quartz has numerous very irregular bubbles up to 0.028 millimeter
in length. The orthoclase is intergrown with a plagioclase. Granu-
Iation (“crush borders”) occurs along the contacts of the feldspars
with one another. The stone takes a high polish, the durability of
which is favored by the smallness of the biotite scales.
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Some tests of a Millbridge granite, quarried at White Rock Moun-
tain by S. L. Treat-& Co., were made in 1895 by the United States
Ordnance Department at the Watertown Arsenal.e These give it a
shearing strength of 2,820 pounds, a transverse strength of 2,069
pounds, and a compressive strength of 19,917 pounds, all per square
inch.

The Millbridge quarry was not visited by the writer, and the firm
failed to reply to questions as to dimensions of quarry, plant and
product. :

YORK COUNTY.

The granite quarries in York County are in the towns of Alfred,
Berw1ck, Biddeford, Holhs, Kennebunkport, and Wells.

The Bennett quarry is in the town of Alfred, 1 mile southwest of
Alfred village, south of Portland and Rochester Railroad, at the
north foot of a 480-foot hill. Operator, Bennett Brothers (John H.
and Edward), Alfred, Me. :

The rock (specimen 153, a) 1S a quart7 diorite of slightly greenish
dark-gray color, with conspicuous black mica, and of medium, even-
grained texture, with feldspars up to one-fourth inch. and biotite
scales under one-fifth inch. It consists, in descending order of abund-
ance, of a grayish soda-lime feldspar (oligoclase), black mica (bio-
tite), quartz (smoky or milky), dark hornblende and magnetite, with
accessory titanite, zircon, apatite, and secondary epidote and a white
mica. The oligoclase is often in good-sized twins and is intergrown
with orthoclase and quartz, and generally cloudy and altered by a
white mica. The only contrast in this stone is that between the gray
of the feldspar and quartz and the black mica. After one or two
years’ exposure the feldspar loses its slightly bluish tinge and assumes
a greenish one, which is attributed to the oxidation of its ferrous
oxide. (See on this sub]ect p. 54.)

The quarry, opened -prior to 1875, measures 60 by 150 and is up to
30 feet in depth. '

Rock structure: The sheets, measuring up to 12 feet in thickness
and inclined, are crossed by vertical joints striking N. 70° E., re-
curring at intervals of 10 feet and forming a heading 8 feet wide in
center of quarry. Another set, also vertical, and striking N. 20°-25°
W., recurs at intervals of 20 feet. The rift is horizontal and the
" grain vertical, with course N. 70° E. The sap is 2 inches thick along
the sheets. A vertical bed of sand, 6 inches thick, lies in the céntral
heading.

The plant consists of 1 hand derrick.

Transportation is eﬂected by cartage of a mile to Alfred railroad
station.

¢ Rept. of tests of metals, etc., for 1895 (1896), pp. 319, 325, 344, 409.
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The product is used for curbing and buildings, and finds a market
in Rochester, N. H. The Parsons Memorial Library, of Alfred vil-
lage, is built of this stone.

The Spence & Coombs black-granite quarry is in the town of
Berwick, 13 miles southeast of North Berwick village and station.
Operator, Spence & Coombs, Berwick, Me.. ’

This rock (specimen 139, a) is a gabbro of very dark olive-brownish
color and medium ophitic texture, consisting, in descendlncr order of
abundance, of longitudinal crystals of grayish olive- brownlsh lime-
soda feldspar (labradorite) between which are particles of diallage,
black mica (biotite), magnetite, and a little pyrite, together with
secondary hornblende, analcite, zoisite, and calcite. The freshly
quarried stone becomes somewhat brownish on exposure. It takes a
high polish and the cut or hammered surface is almost white.

The quarry consists of two openings, about 25 feet square by 5 to
10 feet deep.’

Rock structure:- The sheets, from 6-to 8 feet thick, lie nearly hori-
zontal, and are crossed by vertical joints striking N. 25°-80° W. and
by another set striking N. 45° E. and dipping 65° SE. and recurring
at intervals of 6 to 20 feet.

The plant consists of 2 derricks.

The quarry is worked only occasionally and the stone is used en-
tirely for monuments. In 1905 a carload of it was shipped to Con-
cord, N. H. A monument made of this gabbro for a Mr. Johnson
was erected in 1885 in a cemetery at Somersworth, N. H., and is
reported to be in as good condition now as then.

The Ricker quarry is in Biddeford city, at 19 Granite street
Operator, Charles Ricker, 19 Granite street, Biddeford.

The granite (specimen 129, a) is a biotite granite of general light-
gray shade with conspicuous smoky quartz and slightly bluish white
feldspar and of coarse, even-grained texture, with feldspars up to
- 0.75 inches and biotite under 0.2 inches. It consists, in descending
order of abundance, of a slightly bluish milk-white potash feldspar
(microcline and orthoclase), quite smoky quartz, milk-white soda-
lime feldspar (ohgoclase), and black mica (biotite), together with
accessory magnetite, zircon, and apatite, and secondary white mica
and kaolin, derived from the alteration of the oligoclase. The con-
trasts in this granite are unusually brilliant. They are between the
white of the feldspars, the gray of the very vitreous quartz, and the
black of the mica. The stone takes a fine polish, but the largeness
of the biotite scales does not favor its durability under exposure to
the weather.

The quarry, opened in 1865, is 100 by 50 and from 5 to 25 feet
deep. There is no drainage problem nor stripping.
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Rock structure: The sheets, up to 12 feet thick, are crossed by
joints striking N. 50° E., and dipping 55° NW., which recur at
intervals of 2 to 20 feet, and by a set striking N. 45° W., and dipping
60° SW., which recur at intervals of 2 to 10 feet and over.

The p]ant consists of 5 derricks and 1 engine.

Transportation involves cartage of 1 mlle to railroad.

The product is used for monuments, ete.

The Gowen Emmons quarry-is in Biddeford city, at 17 Granite
street. Operator, Gowen Emmons & Co., 17 Granite street, Bidde-
ford.

The granite (specimen 128, ¢) is a biotite granite of general light-
gray shade, with conspicuous smoky quartz and slightly bluish
white feldspar, and of coarse even-grained texture, with feldspars
up to three-fourths inch and biotite under one-fifth inch. It is

Fic. 38.—Structure at the Gowen Emmons guarry, Biddeford.

identical with that of the Ricker quarry (specimen 129, @), described
above. In the sheets that lie nearer the surface the feldspar has lost
its bluish tint and is slightly grayish or greenish, which has the
effect of diminishing the contrasts. Specimen 128, ¢ is not so brilliant
as 129, a.

The quarry, opened about.1865, consists of 2 openings, an old one
200 feet from northeast to southwest, by 100 feet across, and from 30
to 70 feet deep, and a new one, 250 feet from northeast to southwest,
by 200 across, and from 10 to 60 feet in depth. There is no drainage
problem. _

Rock structure: The sheets, from 1 to 12 feet 6 inches thick,
increasing in thickness downward, undulate horizontally. The joint
courses are shown in fig. 38. A dips 55° NW., and recurs at inter-
vals of 2 to 20 feet; B dips 70° S., and occurs exceptionally; C dips

3495—Bull. 313—07—12
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60° SW., and forms the northeast and southwest walls, and recurs at
intervals of from 2 to 10 feet or more; D dips 65° E., and occurs
exceptionally. The rift is vertical, N. 60° W.; grain is horizontal.
On the southeast wall there is a basic dike up to 1 foot thick and
nearly parallel to joints A. Black knots occur up to 6 inches across.
Sap measures 6 inches on both sides of upper sheets but diminishes
below. . '

The plant consists of 5 derricks, 2 hoisting engines, and 2 polishers,
run by an 8-horsepower engine.

Transportation involves cartage of 1 mile to rallroad

The product is used for buildings and monuments, and finds a mar-
ket in the State and also in the West. Specimen monument: The
Lincoln monument, erected at Springfield, Ill., in 1868. Contract in
1905 : A hospital at Dover, N. H.

The Marcille & Wormwood quarry is in the town of Biddeford, 1}
miles southwest of Biddeford city, in West Biddeford. Operator
Marecille & Wormwood, Biddeford.

The granite (specimen 130, @) is a biotite granite of general medium-
gray pinkish-buﬁ' color and of coarse, even-grained texture, with feld-
spars up to three-fourths inch and biotite up to three-twentieths inch.
It consists, in descending order of abundance, of a pinkish-buff potash.
feldspar (microcline and orthoclase), dark smoky quartz, cream-white
soda-lime feldspar (oligoclase), black mica (biotite), and a very little
muscovite, together with accessory magnetite and secondary epidote,
chlorite, kaolin, and white micas. The oligoclase is considerably
altered to kaolin, a white mica, and epidote, and the biotite to chlo-
rite. The contrasts in this stone are chiefly between the pinkish-buff

~and the white feldspars and the smoky quartz, to which the black

mica adds another element. As some of the potash feldspars are
more pink and others more buff, it has in all five colors and shades.

The quarry is 40 by 20 feet and from 6 to 8 feet deep. There is

little or no stripping.

Rock structure: The sheets, 7 feet thick (1ncreasmg to 15 feet lower
down the hill), are crossed by vertical or very steep joints, striking
N. 80°- 85° W., which recur at intervals of 20 feet, also striking
N. 40° E., and recurring at intervals of 35 feet with he‘mdmgs Sap,
1to?2 1nches thick, occurs along the top sheet, but along the headings
it is 4 inches thick. A bunch of knots up-to 8 1nches thick and of
egg-shaped outline was noticed. : '

The plant consists of 3 derricks.

Transportation involves a cartage of 1 mile to railroad siding.

The product is used for buildings. Specimen building: The trim-
mings on St. Joseph’s Church, at Biddeford. (Material for the
Charlestown, Mass., dry dock was quarried at an old opening adjacent
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to this.) In 1905 the quarry was producing trimmings for St. Mary’s
Convent, at Biddeford.

The Andrews & Perkins quarries are in the town of Biddeford,
about 1} miles southeast of Biddeford city and one-half mile south
of Saco River. Operator, Andrews & Perkins, 18 Middle street,
Biddeford. _ . :

The granite (specimien 133, «) is a biotite granite of general light-
gray color, with conspicuous black mica, and of coarse, even-grained
texture, with feldspars up to three-fourths inch and biotite up to
one-fifth inch. It consists, in descending order of abundance, of a
bluish, translucent white potash feldspar (microcline and orthoclase),
smoky quartz (not 'so dark as that of the Ricker quarry, specimen
120, @) milk-white soda-lime feldspar (oligoclase), and black mica
(biotite), together with accessory magnetite, titanite, zircon, and
apatite and secondary kaolin and a white mica derived from the
alteration of the oligoclase. The feldspars are considerably inter-

- grown with quartz, some particles of which are circular in cross

section. The contrasts are chiefly between the feldspars, quartz,

~and mica. The feldsp‘lr is more bluish than that of the Ricker and

Gowen Emmons quarries.

The quarries, opened in 1862, and again in 1895, consist of six
small openings of various dimensions, only one of which—a “ bowlder
quarry ”—is worked at present

Rock structure: The rift is horizontal, the grain vertical, stx iking
northwest-southeast, but the difference bet\veen them 1s not marked.
The jointing permits the quarrying of blocks up to 25 feet square.
Sap is 2 inches thick. Knots in some of the openings measure up to
3 and even 10 feet in length.

The plant consists of 10 derricks, 3 hoisting engines, 4 steam drills,
and 4 pumps.

Transportation involves cartage of one-half mile to Saco River,

_or of 2 miles to railroad at Biddeford.

The product is used for buildings and monuments. Specimen
buildings: Tribune Building, New York; General Dix monument at
Fort Monroe, Va.; foundatlon and trimmings of Watson & Miller
building at Portland, Me. This quarry has furnished granite for
the Delaware and Saco River breakwaters. In 1905 the quarry was
supplying curbing for Dover and Rochester, N. H.

The Goodwin quarry is in the town of Blddefmd, about 1% miles
southeast of Biddeford city and one-half mile south of Saco River, a
little southeast of Andrews & Perkins quarry. Owner, GoodWin ,
heirs, Biddeford. The quarry is not in operation.

The granite is a biotite granite, identical with that of the Andrews
& Perkins quarry, described above.
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The quarry consists of two openings, one 150 feet square and 10 to
25 feet deep, another 200 by 150 feet and from 10 to 40 feet deep.

Rock structure: The sheets, from 1 to 10 feet thick, are horizontal,
undulatmg, or dip up to 15° SE. with a 3-inch bed of sand in upper
part.. Joints, striking N. 45° E. and dipping 65° NW., form a head-
ing in the newer opening, and in the older one recur at intervals of
1to 5 feet. Another set, confined to the newer opening, striking N.
50° W., and dipping 90°, forms the northeast and southwest walls of
the quairy and a 10-foot heading in the middle. I(nots are somewhat
plentiful. An 18-inch basic dike strikes northeast.

The plant consists of 4.derricks and 1 hoisting engine.

The Bear Hill quarry is in the town of Hollis, on Bear Hill, 1 mile
west-southwest of Bradbury station (Hollis Center), on the Port-
land and Rochester Ralhoqd Operator, E. M. Bradbury, Hollis
" Center, Me.

The granite (specimen 136, «¢) is a biotite- muscov1te granite of
medium-gray shade with a shcrht greenish -tinge, evenly spangled
with black and white mica, and of medium (inclining to fine) even-
grained texture, with feldspar up to three-tenths and mica up to one- .
tenth inch. It consists, in descending order of abundance, of a
grayish potash feldspar (orthoclase and microcline), slightly smoky
quartz, grayish soda-lime feldspar (oligoclase), black and white mica
(biotite and muscovite), with accessory apatite and a secondary white
mica. As the quartz is about of the same shade as the feldspar -the
only contrast is between the gray ground and the micas. In the stone
at the smaller openings the feldspars are milk-white translucent, with
a very slight bluish tinge, which gives the granite a general light-gray
shade. . ' .

The quarry, opened in 1901 (although stone had been taken out as
early as 1855), consists of an older opening of irregular shape, from
which about 700 cubic yards have been quarried and an acre stripped,
and of a newer opening 50 feet square and. 5 to 10 feet deep. The .
stripping consists of 1 foot of soil (woods). '

Rock structure: The sheets are lenticular, up to 6 feet thick, and
horizontal. Vertical joints strike N. 55° W., and form a heading on
the southwest ; joints also strike N. 30°-35° E., recurring at intervals
of 30 feet or more. The rift (horizontal) is marked, and the grain
is vertical, striking east and west. Pegmatite dikes, up to 6 feet thlck,
strike N. 10°-20° W., recurring at intervals of 30 feet or more, and
in places branching. They consist of quartz, feldspar, biotite, and
muscovite. A basic dike, from 1 to 12 inches thick and with a
course N. 30° L., traverses the entire quarry, crossing the pegmatite
dikes and dying out on the northeast. The sap is marked on upper
sheet and also along the joints and up to 6 inches in thickness.

The plant consists of 8 derricks and 1 ditch hand pump.
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Transportation involves a cartage of one-fourth mile to railroad,
but the present contract for dam on Saco River involves a cartage
of 3 miles. '

The product is “random stone.” The quarry is now producing
stone for the foundation of a pulp mill (Bar Mills) and for a dam
on the Saco River.

The Day quarry is in the town of Kennebunkport, 3 miles south-
west, of Biddeford. Operator, A. H. Day, Biddeford.

The granite (specimen 131, @) is a biotite-muscovite granite of
medinm-gray shade with conspicuous black mica and of coarse even-
grained texture, with feldspars up to an inch across and biotite scales
up to one-fifth inch. It consists, in descending order of abundance,
of a gray (very slightly buff-pinkish in places) potash feldspar (mi-
crocline and orthoclase), very smoky quartz, milk-white soda-lime
feldspar (oligoclase), black mica (biotite), with a little white mica
(muscovite). The contrasts in this granite are marked.

The quarry, opened about 1899, is 50 feet square and 25 to 30 feet
deep. The stripping consists of 3 feet of gravel. _

Rock structure: The sheets, from 4 to 14 feet thick, dip 10° E.;
joints, striking north and dipping 60° W., form a heading on the
west, and recur at intervals of 30 feet or more. One striking north-
west dips 80° SW.; another strikes N. 80° E., and still another
strikes northeast and dips 40° SE. This is a bowlder quarry. The
rift is horizontal and grain N. 70°-75° W., but they are not marked.
Sap, from 2 to 3 inches thick, occurs along the joints.

The plant consists of 6 derricks and 1 hoisting engine.

Transportation involves cartage of 1 mile to a railroad siding.

The product is used for bridge work, and some of it was used in the
Kittery, Me., dry dock. In 1905 the quarry was doing bridge work
for the Boston and Maine Railroad. :

T'he Ross quarry is in the town of Kennebunkport, 31 miles south-
west of Biddeford. Operator, Ellis & Buswell; office at Woburn,
Mass. _

The granite (specimen 132, @) is a biotite granite of general light-
gray shade with translucent milky-white feldspars, dark, smoky
quartz and black mica, and of coarse, even-grained texture with feld-
spars up to 1 inch across and biotite scales under one-fifth inch. It is
similar to that of the Ricker and Gowen Emmons quarries, described
on pages 175, 176.

The quarry, opened in 1887, is about 200 feet square and 85 feet in
depth. Tts drainage requires pumping after each rain and for a
month in the S]’)I‘in‘-" before starting up. The stripping consists of 2
to 3 feet of loam.

. Rock structure: This is a typlcal “bowlder quarry,” with irregu-
lar joints, shown in fig. 39. The sheets, from 14 to 22 feet thick,

43
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are horizontal or dip 30° E., but irregularly. A basic dike 10 inches
thick forms the northwest side of the ‘quarry and is said to continue
for one-fourth mile in a direction N. 50° E. The joints run in four
directions, none of them at right angles to another -and none of them
vertical. Sap measures from 3 to 6 inches thick along the sheets.
Knots up to 6 inches thick are not abundant.

The plant consists of 6 derricks, 2 hoisting engines, 2 steam drills,
and 2 steam pumps.

Transportation involves cartage of one-third mile to a 51d1n0 on
the Boston and Maine Railroad.

The product is used mostly for bridge work. Specimen structures:
The gateway at Hope Cemetery, in Kennebunk (except the balls on
the posts) and the Renwick tomb at cemetery near Kittery, Me.
Contract in 1905: Railroad bridge at Haverhill, Mass.

Fia. 35.—-Approximate structure at Ross (Bllis & Buswell) “bowlder quarry,” Kenne-
bunkport. The small arrows show the direction of dip of joints.

The Lord prospect is in the town of Wells about 1 mile east-north-
east of Wells Depot on the Boston and Maine Railroad (eastern divi-
sion), near a schoolhouse at a road fork. Owners: Granville W.
and H. E. Lord (of one opening). These, associated with L. A.
Stevens, are owners of another opening. Address, Wells Depot, Me.

The granite from the first opening (specimen 138, «) is a biotite
granite of light pinkish-gray shade, with sparsely disseminated con-
spicuous biotite, and of medium to coarse, even-grained texture, with
feldspars up to one-half inch and biotite scales up to one-fifth inch in
diameter. It consists, in descending order of abundance, of a deli-
cate pink potash feldspar (microcline and orthoclase), with slightly
smoky quartz, cream-white soda-lime feldspar (oligoclase), and black
mica (biotite), together with accessory magnetite and zircon and
secondary white mica and chlorite. The potash feldspars are both
intergrown with plagioclase. The oligoclase is intergrown with
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quartz in particles that are circular in cross section and is partly
altered to a white mica and the biotite to chlorite.

The stone takes a good polish, but the large size of the biotite scales
is not favorable to the durability of the polish in outdoor exposure.
The contrasts are chiefly between the grayish-pinkish ground and the

black mica. _
The openings are small.

The sheets, from 1 to 3 feet thick, are horizontal.

The stripping consists of 3 feet of sand.

strike N. 10° E. and N. 70° W. The 11ft 1s horizontal.
thick occurs along the sheets.

Vertical joints

Sap 2 inches

STATISTICS OF EQUIPMENT AND INVESTMENT.

In order to ascertain the amount of capital invested in the Maine
granite industry, the operators were asked to submit, in confidence,
conservative estimates of the value of their quarries and plants
and of an amount of capital sufficient for working the same on their
present scale. Figures were obtained from all but a few very small
concerns, and in their cases estimates were made by the writer based
on the size of the quarries and plants and the number of men

employed and on the returns from the other firms.

The figures for

82 operators aggregate $3,531,000, but four of these operators are
As their value was estimated at
$73,500, that amount should perhaps be deducted from the aggregate,
which would make the investment represented by the Maine granite
industry $3,467,000, or, in round numbers, $3,500,000.

simply owners of idle quarries.

STATISTiCS OF PRODUCTION FOR 190s.

By Arrtaa T. CoOoNs.

The following table shows the production of granite in Maine in
1905, classified by counties and by uses:

Production of granite in M wine in 1905, by counties and uses.

A Building stone. | Monumental stone. Paving blocks.
County. Rougt D q . Number of

ough. ressed. | Rough. | Dressed. blocks. Value.
HAaNCoCK.coeeeruieneecianirosoennns $261,168 $465, 833 $1,125 $1,500 | 3,122,561 (8129, 085
NnoX...... 49, 222 204, 976 18,323 4,200 | 3,451,196 | 140,816
Waldo ..... 6,630 272,000 2,098 |............ 996,546 | 30, 557
Franklin...... 13,510 251,387 {.eenveveanfoeneniloann, 125, 641 5,025
Kennebec ,000 214,092 4,730 25,014 55, 652 2,175
Lincoln ...... 861 207, 900 4,000 4,700 370,000 | 14,800
Washington 66,000 18 619 42,139 24,676 |..oooiiniiifoeenn...
York....... 20, 666 4 576 2,068 , 845 5 000 300
Cumberland 5,567 5, 000 1,050 1,200 12,000 600

Somerset. .. 2,512 1,312 1,010 1,500 ). .
g))xfoad ..... 2,266 522 1,000 400 10,000 300

enobscot. . . :

Ar00stook } A 5,000 2,500 |.....c..et 875 40,000 1,200
Total 434,402 | 1,648,687 | 77,543 69,910 | 8,188,596 | 324,858




184 THE GRANITES OF MAINE.

Production of granite in Maine in 1905, by counties and uses—Continued.

County. Curbing,| Flag- | Crashed |pypbic Riprap.| Other. | Total,
Hancoek -..oooniiiiiiiiiii i p $928, 872
Knox............ PO 5| 2 442, 486
Waldo........ 5 . 322, 683
Franklin ... 7! 279,163
Kennebec 73 .. . p 250, 565
Lincoln..... 236, 286
Washington 161, 434
york ....... 43,933
Cumberland 19, 087
Somerset ....... .. eeeeaan R .. 11, 686
Oxford ...o.ocoiiiiiils 8,084
Penobscot........... ...
Ar00Stook ... .o....oiiiiiiiiiiiiil X ; 10,516
Tt oee et ; ; 5,760 | 2,713,795
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GLOSSARY OF SCIENTIFIC AND QUARRY TERMS.

ACCESSORY MINERALS in granite are original constituents of the rock, found only
in small, often only in microscopic quantity. ~(See p. 17.)
ANTICLINE. A term applied to granite sheets or sedimentary beds that form an
~ arch. ’
ApLITE. Fine-grained granite, usua]ly occurring in dikes and contammg little
mica and a high percentage of silica.

Basic. A term applied to rocks in which the iron-magnesia minerals and feld-
spars with lime and soda predominate, such as diabase or basalts.
RowLDER QUARRY. One in which the joints are either so’ close or so irregular

that no very large blocks of stone can be quarried.

CHANNEL. A narrow artificial incision across a mass of rock, which, in the case
of a granite sheet, is made either by a series of contlguous drill holes or
by blasting a series of holes arranged in zigzag order.

CLEAVAGE, when applied to a mineral, designates a structure consequent upon
the geometrical arrangement of its molecules at the time of its crystalli-
zation. . ) ‘

CLOSE-JOINTED. A term applied to joints that are very near together.

CRUSH-BORDER. A microscopic granular structure sometimes characterizing ad-
jacent feldspar particles in granite in consequence of their having been
crushed together during or subsequent to their crystallization.

Cut-oFF. Quarrymen’s term for the direction along which the granite must be
channeled, because it will not split. Same as * hard-way.”

Dixe. A mass of granite, diabase, basalt, or other rock which has been erupted
through a narrow fissure. ‘

DIMENSION STONE. A term applied to stones that are quarried of required di-
mensions.
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DII’: The inclinntibn from the horizon, given in terms of degrees, of a sheet,
joint, heading, dike, or other structural plane,in a rock.

Drirr. Sand and bowlders deposited by the continental glacier.

KrosioN. The wearing away-of portions of a rock by such natural agencies as
stream or ice action.

FEXFOLIATION. 'The peeling of o rock surface in sheets owing to chenges of tem-
perature or other causes.

FFaurTine. ‘The slippage of a rock mass or masses along a nataral fracture.
(See p. 40.) o ' ,

Frow sTRUCTURE. The parallel arrangement of the minerals in granite or other
igneous rock in the divection of its flowage during its intrusion. (See
p. 25.) .

GEODE. A rock cavity lined with crystals. Geodes in granite are attributed to
steam or gas bubbles. (See p. 50.)

GrAIN in granite is practically the direction in which the stone splits ‘“ next
easiest,” the ““rift” being that in which it splits most readily.” (See
p. 26.) .

Groutr. A term applied to the waste material of all sizes obtained in quarrying
stone.

Grow-oN. Quarrymen’s term to designate the place where the sheet structure
dies out, or the place where two sheets appear to grow onto one another.

HArD-waYy. The direction at right angles to both rift and grain in which granite
does not split readily. (See Cut-off.)

HeaniNg. A collection of close joints.  (See p. 39, and Pls. VIII, 4, IX, B.)

HEADING-SEAM. See Joint. )

HeEMATITE. An oxide of iron (Fegon) which when scratched ur powdered gives
a cherry-red color. ‘

IeNEOUS. A term applied to rocks that have originated in a molten condition.

Joints. More or less steeply inclined fractures which cross the granite gheets
and which are attributed to various stresses. (See p. 38.) g

KaoLiN. A hydrous siiicate of alumina derived from the alteration of feldspar. .

KAOLINIZATION. The process by which a feldspar passes . into kaolin. (See
p. 55.) : -

‘Knors. A term applied by quarrymen to dark gray or black objects, more or
less oval or circular in cross-section, which are segregations of black mica
or hornblende formed in the granite while in a molten state. (See p. 49.)
English quarrymen call them “ heathen.”

Kxox HOLE. A circular drill hole with two opposite vertical grooves which
direct the explosive power of the blast. ‘ '

LEwIs HOLE. An opening made by drilling two or three holes near together

and chiseling out the intervening rock. .

LimonITE. A hydrous oxide of iron (2Fe,0;, 3H.0); a hydrated hematite,
which, when scratched or powdered, gives a brownish rust color.

MaTrix. The general mass of a rock which has isolated crystals; sometimes
called groundmass. ' '

MirLiMETER. French decimal lineal méasure, the thousandth part of a meter
‘or the tenth part of a centimeter. It is equivalent to nearly 0.04 inches,
the meter being 3919 inches. '

MonNoLITH. A column or monument of one stone.
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MortoN. A term used in granite regions to designate small paving-block quar-
ries. (See Pl XII, B.)

OpHITIC. A term applied to microscopic rock texture to deswndte a mass of
longish interlacing crystals, the spaces between which have been filled
with minerals of later crystallization.

‘"PEGMATITE. , A very coarse granite -occurring in irrvegular dikes or lenses in

granites and some other rocks. (See p. 44.)

PraciocLase. A term applied to all those feldspars that ave not potash feld-
spars.

Porarizep ricHT. Light whose vibrations, unlike those of ordinarvy light, which
are in all directions, are in only one plane. Polarized light is used in the
microscopic study of rocks.

PorpHYRITIC. A term applied to rock texture to designate the presence of iso-
lated crystals in a general mass (matrix or gronndmass) of finer material.
(See p. 20.) ’

RANDOM STONE. A term applied by quarrymen to quarried blocks of any dimen-
sions. (See definition of dimension stone.)

Rirr. A quarrymen’s term to designate an obscure microscopic cleavage in
granite which greatly facilitates quarrying. (See p. 26 and tig. 28.)

SALT-HORSE. Quarrymen’s term for aplite.

Sar. Quarrymen’s term for ferruginous discoloration along sheet or jroint
surfaces. '

ScHIisT. A rock made up of flattish particles arranged in rough parallelism,
some or all of which have crystallized under pressure.

ScHIsTosITY. The quality of being like a schist.

SEaM. Quarrymen’s term for joint.

SECONDARY MINERALS. Minerals whose presence is due to the alteration of the
original minerals.

SEDIMENTARY. A term designating those rocks that consist of particles depos-
¢ ited under water. '

SEGRFGATION. The scientific term for I\UOt e a collection of material separated
from other material.

SerTCITE. A more or less fibrous form of muscovite (potash mica), often result-
ing from the alteration of feldspar.

SHAKES. Quarrymens term to designate a somewhat minute close-joint struc-
ture, which forms along the sheet surface as a result of weathering.
(See p. 40.) ,

SHEET QUARRY. A quarry in which the granite lies in sheets, crossed by wide-
spaced steep joints.

SrickeNsDES. The. polished and grooved faces of a joint or bed caused by
motion and friction.

SPECIFIC GRAVITY. The weight of a rock or mineral compared to that of a body
of distilled water of the same bulk. (See p. 21.)

STRATIFIED. A term applied to rock consisting of originally horizontal beds or
strata.

STRIKE. The direction at right angles to the inclination of a plane of bedding,
a sheet, or joint, ete.

StrrepiNe. The material (sand, clay, soil, etc.) overlying a rock of economic
value, which must be removed before quarrying.
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Susgornt. Minor joints diverging from or parallel to the regular joints. = (See
p. 41.) )

SYNCLINE. A geological term tor the trough part of a wavelike sheet or bed of -

rock. .

T A mixture of clay and bowlders deposited by glaciers.

TorING-IN. Quarrymen’s term for the wedging in of the end of a granite sheet
under an overhanging joint, probably in consequence of the faulting of the
sheets along the joint. It is also applied to the overlapping of lenticular
sheets. .

TWIN CRYSTALS. Two adjacent crystals which have formed with the poles of

‘ their main axes in opposite or different directions. (See p. 20.)

WEATHERING. The decomposition of a rock owing to the action of the weather.
(See p. 54.) ' ‘
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quarry. '
Andalusite schists, occurrence of........... 9
Andrews & Perkins.quarries (Biddeford),
description and product of ..... 179
granite of, classlﬁcatlon [+) SR 73

knotsat...........
Anticline, definition of.
Apatite, occurrence of, in gramte ...........
Aplite, analysesof ................... R 44

definitionof . ... ool

dikes of, occurrence and character of. 42-44,61
Armbrust,J. P., quarry of. See Armbrust

© quarry.

Armbrust quarry (Vinalhaven), descrip-

tion and product of....... 129,135-136

granite of, classlﬂcation of............ 73
riftat. o 29,136
Aroostook Co., production of granite in.. 183-184
Arsenal, U. 8., tests of granite by.......... 21-22,
81, 84,154-155,161,175

Augite, descriptionof................. ... 17
occurrence of, in granite............. 14,17,18

B.

Babbage, Seth, quarry of.
quarry.

Babbage quarry (Mount Desert), deserip-
tion and product of.............

See Babbage
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Baileyville Town, quarriesin............
See also Iall black-granite quarry;
Tarbox black-granite quarry.
Baird (Mathew) Contracting Co., quarry of.
' See Baird quarry.
Baird quarry (Swans Island), description
and product of................
granite of, classificationof..............
Baker, J.IL., quarry of. See Hartland
quarry.
Banding in black granite, occurrence of. . ..
plate showing...................
Bangor, quarry near.........
Bartlett, F. L., work of
Bartlett, W. C., on expansion in granite ...
Bascom, Florence, on Johns Bay dikes.....
Basic, definition of..... e
Bastin, E. S., work of...........
Batholith, probable existence of.

Bear Hill quarry (Hollis), description and
product of....................

Beaver Lake hlack-granite quarry (Calais),

161-162

114-115

73

60-61

180-131

 description and product of ... 163-164
dikesat. ... ...l 61
granite of, classificationof............. 75

stracture at, figure showing. 164
Becker, G. I., on joints........ 38
ONSheetS. .ot 32
Bennett Brothers, quarry of. See Bennett -
quarry. -
Bennett quarry (Alfred), description and
product of .. ....oiiiiiiiiiant. 175-176
discolorationin.............. 54
granite of, classification of. .. 74
Berwick Town, quarries in 176
See also Spence & Coombs hlack-gramte
quarry.
Bibliography of granites............... 62,184-186
Biddeford Town, quarries in . 176-180
See also following quarries: Ricker;
Gowen Emmons; Marcille &
Wormwood; Andrew & Perkins;
Goodwin.
Biotite, deseriptionof ................ ... 17
occurrence of, in granite....... 17,18, 57
Biotite granite, définitionof........... 24
Biotite-hornblende granite, definivion of ... 24
Biotite-muscovite granite, definition of ."... 24

Black, Herbert, quarry of. See Bog Hill
quarry.
Black, J. S.,quarry of. See Black (Pleasant

River) quarry.
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Black Diamond Gramte Co., quarry of. See
Black Diamond quarry.

Black Diamond quarry, description and
product of ........ e eeeaeenans 160-161
Black granite, banding in.................. 60
banding in, plate showing.............. 60
chemical composition of................ 57-58
classification of........ . 59-60,75
contacts of .. ...l 61-62
definition of............ 14, 56-57
- dikes in, plates showing................ 60, 62
granite and, distinction between ....... 58

jointsin... .. ...l
plate showing...............o...o.
mineralsin............
physical propertiesof....... §
quarries of, descriptions of...... 114,126-127,
136,139-140,143-144,157,159-164, 176
distribution of

varieties of
See also Granite; Gabbro; Diabase; Di-
’ orite; Norite.

Black Island Granite Co., quarries of.

Black Island quarries.
- Black Island quarries (Long Island), de-
scription and product of
granite of, classification of . ...__ P
Black (Pleasant River) quarry (Vinalha-
ven), descrintion and product

See

o) 129,134-135
granite of, classificationof..___._...... 73
Blaisdell {T. M.) quarry (Franklin), de-
scription and product of........ 93-94
granite of, classificationof..._.._.. . T4
structure at, figure showing......... L 93
subjointsin. ... ... ... ool 41
Blaisdell (W. B.) & Co. quarry (Franklin),
description and product of..... 94-95
granite of, classificationof._...._.. e, T4
joint faces in, mineralson.___ ... .. ... 51
structure at, figure showing ............ 94
subjointsin. ... ... ... ... 41
Bluehill Granite Co.’s quarry (Bluehill), de-
seription and product of........ 85-86
dikein... ... ... il 46,85
Bluehill Town, guarries in. .. 84-88
See also following quarries: White;
Bluehill Granite Co.’s; Chase;
Collins Granite Co.’s; Howard.
Bodwell black-granite openings, description
of e 136
granite of, classificationof ............. 75
Bodwell Granite Co., quarries of. See fol-
lowing quarries: Sprucehead;
Wildeat; Bodwell - Jonesboro;
Sands; Palmer; Duchane iR
Harbor; Bodwell.
Bodwell-JTonesboro quarry (Jonesbc -
scription and product .. 168-169
geodesin.....cceeevunnn..

...... 50,169
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Bodwell-Jonesboro quarry, granite of, clas-
sificationof. ... ...l 73

structure at, figure showing............ 169
Bog Hill quarry (Searsport), description
and product of............... 157-158
granite of, classificationof............. 74
Booth Brothers and Hurricane Isle Granite
Co., quarries of. See following
quarrics: Long Cove; Pequoit;
Hurricane Island; Waldoboro;
Booth Brothers; Jonesboro.
Booth Brothers Jonesboro quarry (Jones-
boro), description and product
of Lo . 169-170
granite from, analysis of . ... . 170
classificationof........... 73
Bowlder quarry, character of ... - 39
definition of ... 186

Bradbury, E. M., quarry of. See Bear Hill
quarry.
Bradbury (F.) & Sons quarry (Franklin),
description and product of
granite of, classificationof.............
Bragdon, Fernald & Gordon quarry (Frank-
lin), description and product of. 92
structure at, figure showing............ 92
Branner, J. C., onsheets................... -3l
Bristol Town, quarriesin..................
See also Round Pond quarry.
Brooksville Town, quarriesin.............. 88-89
See also following quarries: Bucks Har-
bor; Westcott; Maine Lake Ice
Co.'s; Herrick’s; Sargent’s.

Brown, C. W., workof . .................0.. 9
Brown, David, quarry of. See Brown
quarry. ’
Brown quarry (Dedham), description and *
product of ... ... ...l 89-90
granite of, classificationof.............. 74
structure at, figure showing............ 90
Brunswick Town, quarriesin............... 76-77

See also Grant quarry.
Bryant Pond quarry (Woodstock), descrip-

tion and product of........... 146-147
dikesat.. . .. ... ...l 48,147
granite of, classificationof ............. 74
joint faces in, mineralson............. 52,147

Buckley, E. B., on physical properties of

granite................ 21,22,23,65, 66

Bucks Harbor, quarries at................. 88-89

See also Bucks Harbor quarries; West-
cott quarry; Maine Lake Ice
Co.’s quarry.
Bucks Harbor Granite Co., quarry of.
Bucks Harbor quarries.
Bucks Harbor quarries (Brooksville), de-

See

scription and product of. ... 88-89

granite of, classification of....... 73

Building stone, productionof.............. 183
i C.

Calais Town, quarriesin................. 162-167

See also following quarries: Gardner’s;
Beaver Lake; Shattuck Moun-
tain; Mingo, Bailey & Co.; Maine
Red Granite Co.; Redbeach
Granite Co.
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Calcite, occurrence of, in granite............ 17 | Crotch Island, joints on.. . 38
Calvin Ames quarry, descriptionand prod- joints on, plate showing ............... 32
uet of ..o 109+110 QUATTIES ONl. ... ..ooieeiiiiiannann.... 101-106

Campbell & Macomber quarry (Mount
Desert), description and prod-

uet of. ... 98-99
dikeSin. ... ....ooiiiiiiiiiiia 48,99
granite of, classificationof............. 73
structure at, figure showing............ 99
Carbonic acid, presence of, evidence from .. 14-15
Carroll,John, quarry of. See Carroll quarry.
Carroll quarry ('remont), deseriptionof... 116
granite of, classificationof............. 73
Carving, examples of, plates showing ...... 70,72
Channels, cutting of. 71
definitionof ................. 186
Chapman, W. G., receivership of. " 77

Chase quarries (Bluchlll) description and

product of...........oiiiiins 86-87
dikesat.....o....ooiiiiiiiiiiiiiiaa 46
granite of, analysisof.............. ... 86

classification of................. vee 13,74
Chase Quarries Co., quarries of. See Chase
qun.rrles.,
Chemical composition of gmmtes descrip-

tlonof.. ..., 18-20
determination of.................l.l 63

Chlorite, occurrence of, in granite.......... 17
Clark Island quarry (St. George), descrip-

tion and product of...~....... 125-126
dikesab....oooveviiiiiiiiil 45,126
granite of, clnssnﬁcntlon of..... 74
sheetingat................. ... 37,120

Clagsification of granites, methods of....... 23-24

of Maine granites, schemesof.......... 24-25,

59-60,72-75

Cleavage, definitionof...................... 186

Close-jointed, definition o 186

Cohesiveness of granite, dataon........... 21
Collins Granite Co.’s quarry (Bluehill), de-

scription and product of........ 87
granite of, classification of 74
Color of granites, classification by.......... 24
description of....... ...l 25
Colorado, sheeting in 32

Commerce, Bank of, carved panel at, view of. 72

Compression, jointsdue to................. 38
sheeting due to.........
Concord, N. H., rift at. ..
strainabt.. .. ... Li...
Contact of granite with country rock, char- .
acterof.................... 9,51, 61-62
plates showing 42, 46,62
Contraction, sheeting due to......... 30,31, 35,36
Cooks Mountain, quarry on................ 167
Coons, A. T., granite statistics by..... 14,183-184

Cores, crushing of 42
Crabtree & Harvey quarry (Sullivan), de-
scription and product of...... L. 110
granite of, classificationof ............. 74
knotsin....... e eeaaaaan 49,110 '
plate Showing...coveeiiinnannnnn. 38
sheetsat.........oooiiiviiinieeiinann.. 34
plate showing 38
Crawford, J.J., on sheeting................ 30
Crosby, W. 0., on jointing... ............. 38
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- See also Ryan-Parker quarry; Goss
quarry; Sherwood quarries.

sheetson..................... 33-34, 35,36, 101

plate showing.................... 32
viewol. ... o 32
water supplyon........................ 69

Crown Granite Works, quarry of. See

McConchie black-granite quarry.
Crush-border, definition of
Crystallization of granite................... 15.
Cumberland Co., production of granite in. 183-184

quarriesin............................. 76-80
Curbing, production of .......... 184
Curved joints, occurrence of 39

40
186
40

Cutting, H. A., on vitreousness of grtmites. . 23
D.
Dalotville, quarry at....ccoocieneeianan... 159
Daly, R. A., on discoloration...... e, 54,63
Day, A. H., quarry of. See Day quarry.
Day quarry (Kennebunkport), description
and productof................. 181
o granite of, classificationof.... . ....... 73
Decomposition, deseription and cause of... 54
Dedham Town, quarriesin............. ... 89-00
See also Brown quarry.
Deer Isle, quarries on.........oo...oooae. 108-110
See also Settlement quarry; Hagan and
Wilcox quarry; Calvin Ames
quarry.
Definitions of terms................... 14,186-189
Devonian period, intrusionsin............. 11
Diabase, composition of...... 58
origin of ... 57
utilization of. .. 72
Dike, definitionof. ...l 186
Dikes, basic, occurrence and description of . 47-49
plate showing....ooeeveeeenenananno, 44
utilization of...... reeenaiaaaas .2
Dikes, granitic, occurrence and descrlptlon
[ S 42-46, 61
plates showdng................. . 10, 62
Dimension stone, definition of......... eee.. 186
Diorite, composition of. ...l 57
quarries of..... 25,114,139-140,143-144,162-164
plates showing.......c.oeoennnnn. 60, 62
varieties of . ... ..ol 59
Dip, definitionof ... ...l 187
Discoloration, occurrence and origin of..... 52-54
£7511 7 {0 S 63
Distribution of granite in Maine........... 7-9
* map showing ...l Pocket
Dix Island quarries (Muscle Ridge Planta-
. tion), description and product
Of e e 123-124
.. 7iite of, classificationof............. 73

Dodli ‘tranite Co., quarry of. See Dodlin
«pr l@uarry.
Dodlin H., ™AaIry near............. 149,151,152
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Dodlin quarry (Norridgewock), contact in,
figure showing.................. 150
description and product of. 149-151
faultingat................ ..40,150
figure showing. . .. 150
flow structureat......... . 25,150
granite of, classification of... .. 78,74
~ structure at, figure showing............ 151
Domes, originof ...l 37
viewof....... 34
Drift, definition of.. .. 187
Duchane Hill quarry (Vinalhaven), descrip-
tion and product of............. 135
granite of, classificationof.... .. ...... 74

Dunbar, Harvey, quarry of. See Harvey
Dunbar quarry. )
Dunbar Brothers’ quarry (Sullivan), de-
scription and product of........ 113
dike in 48,113
Dwyer, Thomas, quarries of. See Dix
Island quarries.

E.
Eagle Gray Granite Co., quarry of. See

Eagle Gray quarry.
Eagle Gray quarry (Fryeburg), description -

and productof............... 144-145
dikes in. . ..o.oooiiiiiiiiiiiiiiiiiiii, 45,144
granite of, classification of.............. 74
structure at, figure showing. 145
East Franklin, quarriesin.................. 93
East Sullivan, quarries near................ 114
Economic aspects of granites, discussion of 63-189
Economic classification, methods of.. . .... 24
Edwards, Edwin, quarry of. See Flat
Ledge quarry.
Elasticity of granite, dataon............. 21-22
Ellis & Buswell, quarry of. See Rossquarry. -
Emmons (Gowen) & Co., quarry of. See
Gowen Emmons quarry.
Emmons, S. F., on sheets.................. 32
Emmons -Taylor quarry (Norridgewock),
description and product of..... 152
dikes at. 46
granite of, classification of.. 74
Epidote, occurrence of, in granite. 17
Equipment, statistics of.. 183
Erosion, definition of. .. 187

Process Of ... oieuie e 15

European granites, analyses of 19
Exfoliation, definition of....... 187
Expansibility of granite, data on... .. 22,66
Expansion, joints due to 38
sheeting due to 31,32,35,36
Explosives, use of...c.cooovieiiii .. 69-71
F.

Faulting, definition of.............ooiiiiats 187
Faults, 0CCUTTENCE Of « o vusveenneneenaennns 40
Feldspar, color of, cause of. 18
descriptionof.................. b 16
occurrence of, in granite.......... 14,16,18,56
mode of - .....oiiiiiiiiiiiiiiia 20

Fernald (E. H.) Granite Co.,quarry of. See
Fernald quarry.
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Fernald . Brothers . and Higgins quarry
Mount Desert), description and
product of cee- 100
Fernald quarry (Lincoln), description and
" product of.....oiiiiennnaaans
granite of, classification of.
Finland, quarrying in..........
Fire, effect of, on granite...................
Fish, N. W., quarry of. See Fish quarry.
Fish quarry (Jonesboro), description and

product of..... .. .. ... ... 167-168
granite of, classificationof.............. 73
Flagstone, production of............ PP 184
Flat Ledge quarry (St. George), description
and produet of.................. 127
Flexibility of granite, dataon.............. 22
Flow gneiss, definition of................... 26
Flow structure, definition of....... .. 187
nature and direction of_......_. .. 25-26
Fluorite, occurrence of, in granite.......... 17
Foliation, occurrence and character of...... 40-41
Foster and Sargent, quarry of.............. 89
See also Maine Ice Co.’s quarry.
Fox Islands, map of......... areeneaceaanan J30
quarriesin...........ooeciiiiiiiiiiana.n 129
Foxcroft, qQUATIY NeAT. . .ooeevnercnenoieann. 148
Fractures, microscopic, occurrence and char-
acterof.............o.iiiall 40-41
sap and, relationsof._.............. ... 41
Fractures, recent, occurrence and descrip-
tion of..... P 42
View Of oL 42
Frankfort Town, quarries in.............. 152-154

See also Mosquito Mountain quarry;
Mount Waldo quarry.
Franklin County, production of granitein. 183-184
quarries in..........ooooiiiiiiiiiiiiiaa 80-83
Franklin Town, quarries in................. 90-96
See also following quarries: Bragdon,
Fernald & Gordon; Robertson & -
Havey; Abbott (Alonzo); Blais-
dell (T. M.); Blaisdell (W. B.)
& Co.: Bradbury (F.) & Sons.

Freeport Granite Co., quarry of. See Free-

port quarry.
Freeport quarry (Freeport), description
and product of....... i 77-79
granite of, classification of........... ... 74
inclusions at... ... . ......oolo.l. 50,51,78
plate showing..............ceoaaaee. 42
_structure at, figure showing............ 78

Freeport Town, quarries in.... ............ 77-79
See also Freeport quarry.

Freezing, eflect of, on granite........... .. 66

Fryeburg, dikes abt.........coooiiiiiianaias 45,48

Fryeburg Town, quarries in.............. 144-145
See also Eagle Gray quarry.

G.

Gabbro, banding of, view of................ 60
composition of...... teeecvesessnsanannas 57
quarries of....coeviieiieiiianenn. 159-161,176
varieties of......oiiiiiiiaeiiiiil 59

Gardner, Lorenzo, quarry of. See Gard-
ner’s black-granite prospect.
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descriptionof............ se--. 162-163 (0372610 1) N 14-16
granite of, classification of.............. 75 physical propertiesof. .. ... .. ... ... 21-23

Garnet, occurrence of, in.granite........... 17 . polish of.....

" Geikic, A., on weight of granite............ 21 porosity of... ..

Geodes, definition.of.......... ... saturationof. ... ... .. . ...l 66
occurrence and description.of........... specific gravity of................ ... 66,188
Geographic distribution-of granite." . strengthof... ... .. ...l 65

map showing. ...l

Geologic history of graniteintrusions....... 10

Geologic relations of granite................ 9-11
George Gins quarry, description and prod-

uctb of ...l 136-137

Georgia granites, analysesof._............. 19

descriptionof.........oooiiiiiiiiiii. 31

structure of, plate showing. .
Gilbert, G. K., on sheeting..............
photograph by..... ...l

work of.. ..ol eeas
Gins, George, quarry of. See George Gins
quarry. )
Glossary of granite technology............ 186-189
Gneiss, definitionof........................ 14

Goodwin heirs, quarry of.
quarry.
Goodwin quarry (BnddoIord ), description
and product of................ 179-180
Goss,John L., quarriesof. . See Gossquarry,
Moose Island quarry.
Goss quarry (Stonington), description and

See Goodwin

product of.............. fereena 104-105
dikeat.. ... 43
granite of, classificationof.............. 73
sheetsat.................

plate showing.
structure at, figure showmg

viewol. .. .. . 32
Gowen Emmons quarry (Biddeford), de-

scription and product of...... 177-178

granite of, classification of.............. 73
structure at, figure showing............

Grain, character of
definition of... ..
direction of ..
discuSsion of

. Grand Trunk Railway, quarry of.
Bryant Pond quarry.

Granite, analyses of. . 19, 63,81, 86,122, 137,141, 170
bibliography of ...l 184186
black granite and, distinction between.. 58
chemical composition of................ 18-20
classification of....... 23-24,24-25, 59—()0 72-15
crystallizationof. ... .............0. ...
definition of.......... ...l

See

discoloration of .

test for. ... . oo
expansibility of.
fire test of..
freezing on, effect of. .

grainof. ...l
hardness of .. ... ..ooioiiiiiiiiiiiia.

joint faces in, mineralson.............. 51-52
lime carbonate in....................o.. 63
mineral composition of........ 14, 16-18, 63-64

synthesis of, attempted reproduction of 15-1G
technology of, glossary of.._......... 186-189

testsof ...
texture of. ...
usesof.......
weight of
Grant quarry (Brunswick), description and
product of. ... ... ... 76-77
flow structure at...... ... ... 25,76
granite of, classificationof.._......_.... 74
structure at, figure showing............ 7
Graves Brothers quarry (Mount Desert),
description and product of.... 100-101
Gmy, Wm. & Sons, quarry of. See IIigh
Isle quarry.
Green Island, joints on...._............... 38,129
joints on, plate showing................ 32
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See also Latty Brothers quarry. .
Gregory, H. E., workof.................... 9

Grout, definition of.... 187
Grow-on, definition of. 187
Guilford Town, quarries in. .. 148
See also Queen City Gmmte Co.
Gundelow quarry, description of........... 136
.
Hagen and Wilcox quarry (Stonington),
. description and product of...... 109
granite of, classification of. 73
Holl, C. J., quarry of .. ... ... ... .. 115
Hall, F. H., quarry of. See Hall black-
granite quarry. ’
Hall black-granite quarry (Baileyville),
banding in..................... 60, 162
description and product of ........... 161-162
granite of, classification of. . 75
tests of 161
sheetsin.............oooooioiiill 60 162

Hall Quarry, quarries at and near... 97,98, 99,100
‘Hallowell Granite Works, quarries of. See
Stinchfield quarry; Longfellow
quarry.
Hallowell Town, quarriesin.............. 117,121
See also Stinchfield quarry; Longfellow
" quarry; Tayntor quarry.

Iancock County, granite contacts in..._... 9-10
production of granitein .............. 183-184
[e10E1% ¢ S TT- 0 1 R 84-117

Hanson, H. F., quarry of. S¢e Hermon

Hill quarry.
Harbor quarry (Vinalhaven), description

and product of................ 129,136
Hardness of granite, data on............ 22, 64-65
Hard-way, definition of..................... 187

Hardwood Island quarry (Jonesport), de-
scription and product of...... 172-173
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fication of.. ... P, 73 ipti
Harris, G. F., onsheets..................... 30
Hartland quarry (Hartland), description
and product of............ e 149
granite of, classification of 74

Hartland Town, quarries in................ 149
See also Hartland quarry.
Harvey Dunbar quarries (Sullivan), descrip~

tion and product of........... 113-114
Havey, W. T., quarry of. See Whalesback
quarry.
Hawes, G. W., on hardness of granite...... 64
Head Harbor Island, granite of, classifica-~
tionof................lL 73
QUATTIES ONl. e neenniee i 171,172

See also Minerva Cove quarry; New
England Granite quarry.

Heading-seam, definition of..... Ceeiieeaaaes 187
Headmgs, decompositiondue to............. 40
definition of......... ... ...l 187
descriptionof.................. ...l 39-40
intersection of, plate showing .......... 46
originof........... ...l 40
plates showing....... e eeiieeaacaneanan 44,46

Heal, A. 8., quarry of. See Heal black-
granite quarry.

scription and product of

grauite of, classification-of...: .
Heat, sheeting due to....... . 33,3537

Hematite, definition of 187
Herrmann, O., oncrushing'strength'of gran- -
377 N 21
(03 QL5273 (17 R 38
onrift... .o 28
onsheets.................. el 30-31
Hermon Hill quarry, description and prod-
uctof ...l SR 147-148
granite of, classification of.............. 75
Hermon Town, quarries in............ ... 147-148
See also Hermon Hill quarry.
Heron Neck, joints at, plate showmg ....... 82
VIEW Of. ool .32
Herrick, E. H., quarry of................... 89
See also Herrick’s quarries.
Herrick’s quarries (Brooksville), deserip-
tion and product of............. 89
High Isle quarry, description and product
Of e 122-123
granite from, analysisof................ 122
classification of.................. .. 73
thin section of, figure showing...... 53
heading at, plate showmg. R, 44
sheetsat.............ooc.o il 123
pla,teshowing...................;... 44
structure at, figure showing............ 123
water supply of........... ...l 69
Hitchock, C. H.,onsheets.................. 30
WOTK Of e ennnoeii -9
Hodsdon, W. 1., quarry of. See Hodsdon
quarry. : :
Hodsdon quarry (Fryeburg), description
and product of.................. 145
Hollis Town, quarries in.................. . 180-181

See also Bear Hill quatry.

Hopewell Stone Co., quarry of. See Hope-
well quarry.

Hornblende, description of................. 17
occurrence of, in granite. .. . 14,17,18,57
Hornblende-biotite granite, deﬁmtlon of... 24
Hornblende granite, definition of........... .24
Horsebrook Mountain quarry (Jonesboro),
description and product of..... 167
Howard, W. M., quarry of. See Howard
. quarry.
Howard quarry (Bluehill), description and
. product of....................L. 88
granite of, classificationof.............. 73
Howe, Ernest, experiments of..........._.. 15
Hudson, C. E., quarry of. See Weskeag
quarry.
Hurricane Island, quarries on........ 129,137-138
Hurricane Island quarry (Vinalhaven), de-
scription and product of...... 137-138
granite of, analysis of......... .. 137
classification of. .. 13
sheetsat.......... 34
plate showing......... 36
structure at, figure showing............ 138
) "I
Igneous, definitionof....................... 187
Igneous intrusions, period of............... 1
See also Intrusions.
Ilmenite, occurrence of, in granite.......... 17
Inclusions, occurrénce and description of... 50-51
India, artificial productlon of sheets in..... 33

Intrusion of granite, evidences of

Jackson, C. T., workof ............ocoonn.nn 9
Jay Town, quarriesin...................... 80-83
See also Maine and New Hampshire

Granite Co.’s quarries; Ameri-
can Stone Co.’s quarry.

Jewett, E. C., quarry of. See Jewett’s
black-granite quarry.

J'ewett’s bla,ck-gramte quarry (Whitefield),
description and product of.. . 143-144

granite of, classification of.............. 75
Johannsen, Albert, work of . ............... 13-14
Joint faces, mineralson..................... . 51-52
Joints, courses Of .. .o oiiiiiiiiiiiiiiian... 39

definition of. ... ... .. ...l 187

origin and descriptionof.............._. 38-39

plates showing.................... 32, 36, 40, 60

sheet structure and intersection of..... 38

intersection of, plates showing. .. 36,40, 60
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. . Page. M. Page.

Joints, spacing of............. . 39 . .

See also Subjoints. ) Macadam, manufacture of........... U 72
Jonesboro Town, qUATTes iN............. 167-170 | McConchie, George, quarry of. See McCon-

See also following quarries: Horsebrook
Mountain; Fish; Bodwell-Jones-
boro; BoothBrothersJonesboro.

Jonesport Town, quarries in.............. 171-173

See also Minerva Cove quarry; New Eng-
land granite quarry; Hardwood
Island quarry.

K.

Kaolin, definition of....................... 187
occurrence of in granite.............. .- 17
Kaolinization, definitionof................. 187
Katahdin Mountain, elevation of. . 8
Kemp, J. F., workof...................... L 14

Kennehec County, production of granite
N 183-184
quarries in . 117-121

Kennebunkport Town, quarries in....... 181-182
Knight, O. W., on platinum in granite.....
Knots, definition of . 187

occurrence and descriptionof........... 49-50
Knox County, production of granite in .. 183-184

quarriesin.... ... 122-139
Knox holes, definition of ... 71,187

L.

Latty Brothers quarry (Stonington), de-

scription and product of...... 106-107
granite of, classificationof............. 73
_Lawton, F. 8., quarry of. See Lawton
quarry.
Lawton quarry (Norridgewock), descrip-
tion and product of........... 151-152
Lewis holes, definition of ... 71,187
Lime carbonate, occurrence of, in granite... 63
Limonite, definitionof................. .. 187
Lincoln County, production of granitein. 183-184
o quarriesin................ ... ... 139-144
Lincoln Town, quarriesin. .. 156-157

See also Fernald quarry; Heal black-
granite quarry.

Lit-par-lit injections, occurrence of......... 9,10
Long Cove quarry (Tenants Harbor), de-
scription and product of...... 128-129
. granite of, classificationof..............
methodsat..........................

Long Island Town, quarries in .
See also Black Island quarries.
Longfellow quarry (Hallowell), description

tion and product of........... 117-120
dikeat.. ...l N 44
granite of, classification of. . 74
strength of. .. 118
headings at, plate showing e 46
structure at, figure showing,........... ‘118
Lord, G. W.and H. E., quarry of. See¢ Lord
.prospect.
Lord prospéct (Wells), description and
productof.. ... ....... ... 182-183
. granite of, classification of.............. 73

147.

chie black-granite quarry.

‘McConchie black - granite quarry (St.
George), description and prod- .
uct of ...l 126-127

granite of, classification of.............. 75

McMullen (Arthur) & Co., quarry of. See
McMullen quarry.

McMullen quarry (Mount Desert), descrip-

tion and product of..... ... 9798

74

52

structure at, figure showing............ 98
Machias Granite Co., quarry of. See Marsh-

field quarry. - )

Magnetite, occurrence of, in granite..... 17,18,57
Maine and New Hampshire Granite Co.’s
quarries (Jay), description and

product [o) R 80-83

granite of, analysis of.
classification of...
macadam made at. ...
structure at, figure showing. ...
Maine Coast Granite Co., quarry of........ 89
See also Westcott quarry.
Maine Lake Ice Co.’s quarry (Brooksville),
description and product of . .. .. 89

Maine Red Granite Co., quarries of. See
Beaver Lake. black - granite
quarry; Shattuck Mountain
quarry; Maine Red Granite Co.’s
quarry and works.

Maine Red Granite Co.’s quarry and works
(Calais), description and prod-

uet of ...l 165-167

granite of, classification of. ..... P, 73

joint faces in, mineralson............. 51,166
Maine State Survey Commission, coopera-

tionwith. ... 11

Map showing distribution of granite.....
Marcille & Wormwood quarry (Biddeford),
description and product of ... 178-179

Marshfield quarry (Marshfield), description

and product of. ............... 173-174
geodes in .......ooviiiiiiiiiiiiiiiL, 50,174
granite of, classificationof.............. 73

Marshfield Town, quarries in. 173-174

Matrix, definition of...... ..o 187
Meddybemps Lake; quarries near. . ... 60,161,162
Megunticook Lake, quarry near ........... 156
Melvin quarry. * See Tayntor quarry. .
Merrill, G. P., on ¢ontrast in granite....... 59
on physical properties of granite....... 22-23
onsheets..... ...l 31
on weathering. 56
'14,18

Merriman farm, quarry on. See Grant
quarry. ’ ;

Merrithew, , photographs by

Metamorphosed rocks, oceurrence of
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Metropolitan Granite Co., quarry of. See Mount Waldo quarry, testsof........... 154-155
Minerva Cove quarry. Muscle Ridge Plantation, quarriesin....... 122
Mica, occurrence of, in granite.............. 14,17 See also High Isle quarry; Dix Island

See also Muscovite; Biotite. . quarries.

Microcline, occurrence of, in granite........ 16 | Muscovite, descriptionof...................
Milford, N. H., fractures at_............... 41 occurrence of, in granite. .. .
Mill Cove, quarriesnear.................... 105 | Muscovite-biotite granite, deﬁmtlon of...... 24
Millbridge quarry, description.and product N

Of . i 174-175 . )

granite of, classification of.............. 74 | New England Granite Co., quarry of. Sec
Millbridge Town, quarries in............. 174-175 New England Granite quarry.

See also Millbridge quarry. New England Granite quarry (Jonesport),
Millimeter, definition of.................... 187 description and product of ... 172
Minerals in granite, determinationof.. ..... 63-64, | New England Granite Works (Concord,

172-173 N. H.), quarry of, strain in..... 36-37

FOTIOS O« - o oo o9 | New Yorkhall of records, statue at, view of:. 72

genesis Of ... .o.oeoeenion... e 90-21 | Norite, quarries of.... 126-127,136,157,161-162, 164

OCCULTENCE O« o e oo 16-18 | Norridgewock Town, quarriesin ......... 149-152
Minerals on joint faces, occurrence and de- Seealso Dodlin quarry; Lawton quarry;

seriptionof..................... 51-52 Emmons Taylor quarry.
Minerva Cove quarry (Jonesport), descrip- North Berwick, quarries near

tion and product of........ ... 171-172 |, North Carolina, quarrying in. -
Mingo, Bailey & Co.’s black-granite quarry North Jay, quarries at.............ooo....

(Calais), description and xirod- North Sullivan, quarriesat..............

1 S 163 | Northeast Harbor, quarry at

granite of, classification o 75 0.

Mingo, Bailey & Co.s refi-granite quarry Oak Hill Granite Co., quarry of. See Oak
(Calais), description and prod- Hill quarry.
gt o, ssention f. ..., 70 | V¢ T a0y Gl deripron
oo T and product of . ................ :
ﬁg‘g’(ﬁ&%ﬂlgzgﬁ?;egfe of, in granite. ... 17'1 ;3 ) granite of, cl&ssiﬁcatiqu of.. - - T4
Monumental stone, production ..., 183 | OLECUM, scartenco o, ngrasite....... 18
Mooso Island, quarry on. SecMooso 1s1and | Griand quarry, location of.-—------rrrr. 117
quarry. . . Orthoclase, occurrence of, in granite....... 16
Moose Islango?lu:; :lyp(litc;’;;?itfon)’ deserlp;w 108 Oxford County, production of granite in. 183-184

granite of, classification of............. 73 Oxigxl'](ill g:;i;n quarrles T 144-11’2
Mosquito Mountain, sheetsat. .......... 33,34,37 Seealso Roy quarry.

sheets at, plate showing................ 34 .

Mosquito Mountain quarry (Frankfort), P. .
description and product of . .. 152-154 | Palmer quarry (Vinalhaven), decomposi-

dikesat............. e 46, 48,153 tionat................. eeeens 55,133

granite of, classificationof............. description and product of....... 129,132-134

structure at, figure showing. . granite of, classificationof............. 73
Motion A, definition of columns of, plate showing.......... 70

View Of .ot KNOES &b - e eeeee e et 49,133
Mount Desert town, quarriesin............ Paragonite, occurrence of, in gtanite....... 17

See also following quarries: McMullen; Paving stones, manufacture of............. 72

Campbell & Macomber; Snow- production of ee.. 183
flake; Allen; Babbage; Richard- quarry of, plate showing............... 68
son Brothers; Fernald Brothers Pegmatite, defimtionof.................... 188
& Higgins; Graves Brothers. L. dikes of, occurrence and character of . 44-45, 61
"Mount  Waldo Granite Works, quarry of. plate showing 60
See Mount Waldo quarry. originof . ........... ...l 45
Mount Waldo quarry (Frankfort), descrip- Penobscot County, productxon of granite
tion and produCt [} SO 154-156 5+ . 183-184
dikesat......ooviiiiiiitiiiiniiiiiiai. 46,155 quarries in....
flow structure at............... ... 25,155 | Pequoit quarry (Vinalhaven), descnptlon
and product of S 135
grauite of, classification of 74
Pettee, J. A., quarry of. See Pettee b]a.ck-
gr&nitc quarry.
Pettee black-granite quarry (Sullivan), de-
sheetsat.......oooeoiieiiiiiiiiiiaa, 34,155 scriptionvand product of........ 114
structure at, figure showing............ 155

granite of, classification of............. 75
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Page.
Pierce, Hayward, quarry of. See Mosquito
Mountain quarry.
Piscataquis County, quarries in..
Plagioclase, definition of. _.....
deseriptionof ... ...l 16

occurrence of, in granite . 16
Pleasant River, quarryon..... 134
Pleasant River Bay, quarry on 159
Pleasant River black-granite quarry (Addi-

son), description and product .
o) S 159-160

granite of, classification of. .. 75

sheetsin........occoooiiiiiiiiiiiniaas 159

plate showing........co..ooaiai... 60
Pleasant River Granite Co., quarry of. See
Pleasant River black-granite
quarry. .
Polarized light, definitionof................ 188
Polish, susceptibility of granite to... . 64
Porosity of granite, data on..... . 22-3

test for. ..ot i 65
Porphyritie, definitionof................... 188
Pownal Granite Co.’s quarry (Pownal), de-

scription and product of........ 79-80
flow structureat ... ..........

granite of, classification of. .. .
Pownal Town, quarriesin .................
See also Pownal Granite Co.’s quarry.

Pride, J. H., quarry of .. 80
Pride’s quarry (Westbrook), description
and product of................. 80
Production of granite, statistics of.... 12,183-184
Pyrite, occurrence of, in granite............ 17,18
Pyroxene, occurrence of, in black granite... 57
Q.
Quarries, accessibility of..
description of..........
distribution of..............oiill
drainage of..... . ... .ol
equipment of, and investment in....... 183
operation of..........ooooiiiiiiiiiils

figure showing
value of, factors in

waste from
Quartz, occirrence of, in granite .. 14,16-17,18, 56
Quartz diorite, definitionof................ 25
quarries of... .. 25,114, 139-140, 143-144, 162-164
plates showing..................... 60, 62
Quartz monzonite, definitionof............ 24
dikesof. ... .. iiiiiiiil 61
N plate showing. ; 60
quarries of ... ..o 25
Queen City Granite Co., quarry of. See*
Queen City granite quarry.
Queen City granite quarry (Guilford), de-
scription and product of........ 148
_ granite of, classification of...... .. 13
Quincy, Mass., headings at. .. R 40
riftat................ 27,28
shoetingat.....ccooeeiiniiiiiiiiiil 36
R.
Random stone, definitionof................ 188
Redbeach, quarries at and near.......... 162-167
quarries at and near, rift at............ 29

Page.
Redbeach Granite Co.’s quarry (Calais), de-

scription and product of 167

granite of, classificationof............. 73

Redcliff opening. See Black Island quarries.
Redstone, N. H., riftat.................... 27
Richardson Brothers quarry (Mount Des-

ert), description and product of. 100
Ricker, Charles, quarry of. See Ricker .

quarry.
Ricker quarry (Biddeford), description and
product of..._................ 176-177
granite of, classification of............ PR £
Rift, definitionof............. 26,188
direction of.. . 8
discussion of. . 26-29
Riiber, C. C.,onrift ............ . 27
Riprap, production of........... . 184
Roberts Harbor, quarry on.......cooeeunn. 135
Robertson & Havey quarry (Franklin), de-
scription and product of........ 90-92
dikesin......... reterestaterenanannas 43, 48,91
effect of, on granite............... L8
granite of, classification of. .. . 74
" structure at, figure showing.. .9
Rock Chapel Hill, Ga., structure at, plate
showing. ... .......ocooiaiol. 42
Rockland, quarries near.............. 122,124,125
Rockland region, granite contactsin....... 9
Rockport Granite Co., quarry of. See Hard-
wood Island quarry.
Rodgers, J. C., quarry of. See Clark Island
quarry; Settlement quarry.
Rogers, E. T, analysis by.................. 81
Rosiwal, August, method of, for determin-
ing minerals in granite....... 172-173
on minerals in granite.................. 64
Ross quarry (Kennebunkport), description
and product of ............... 181-182
granite of, classificationof............. 73
jointsin........o...oooiol ereeenaae 39,181
figure showing............ccoooiiinis 182
structure at, figure showing............ 182
Round Pond quarry (Bristol), contacts
3 N 61-62, 139
description and product of ........... 139-140
dikesab..ooiiiiiiiiiiiiiiiiiiaaaan 48, 61,139
plates showing.......ccoeeeveoaias 60, 62
granite of, classification of 75
structure at, figurc showing_........... 140
Rowe, B. E., quarry of. See Toothachers
Cove quarry.
Roy quarry (Oxford), description and prod-
L1010 ) 146
granite of, classification of............. 74
joint faces in, minerals on... 52
Rubble, productionof.. ... ................ 184
Rutile, occurrence of, in granite............ 17
Ryan-Parker Construction Co., quarry of.
’ See Ryan-Parker quarry.
Ryan-Parker quarry (Stonington), descrip-
tion and product of.......... 101-103
granite of, classification of.. ... 13
riftat. ...l .. 28
View Of ..o 32
wsheetsat.. ...l 34,101

plate Showing...ocevececieacieeees 34
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Ryan-Parker quarry, structure at, figure
showing .....oooovieiiciiaiann. 103
view of..... fereieeseineeantnentanaaean 32

S.

Saco River, quarries near....... s 179
St. Croix River, quarry on................. 162
St. George Town, quarriesin...._.......... 124

See also following quarries: Sprucehead;
Clark Island; McConchie; Flat

Ledge.
St. John the Divine Cathedral, granite for. 133-134
granite for, plate showing.............. 70
Salt horse, definitionof.........._......... 42,188
Sand Cove, QUATITY ONleeeernrnrnnnnrnnnnns 129,136
Sands quarry (Vinalhaven), description and
productof.................... 129-132
dike at.c.eoen i 43,132
granite of, carving in, plate showing ... 70
classificationof.............. .. ... 73
joint faces in, mineralson............. 51,131
knotsat.. ... .. ...l 49-50, 132
structure at, figure showing......... .. 131
sheets and joints at, plate showing..... 40
Sa.p, definitionof. ... . .. ... ...

fractures and, relationsof..............
headings and, relationsof..............
plate showing
jmportanceof ... ... ... ... ... .....
occurrence and origin of. . ..
- utilizationof............. PN

See also Discoloration.
Sargent, H. W., quarry of. See Sargent’s

quarry.
Sargent (W. G.) Co., quarry of............. "~ 101
Sargent’s quarry (Brooksville), description
and product of................. 89
Schaller, W. T., workof................ 14, 46,131
Schist, contact of, plate showing........... 62
definitionof ... .. ... .ol 188
inclusions of, plate showing............ 42
Schistosity, definition of................... 188
Scientific aspects of granite, discussion of.. 14-62
Scope of report.......ieiiiiiiiiiiiiin 11-12,13
Scotch granites, gasin..................... 19-20
Seal Cove quarries (Tremont), description
and produet of................. 17
granite of, classificationof............. 74
Seam, definitionof. ... ... ... ... ... 188
Searsport Town,quarries in.......... .... 157-158
See also Bog Hill quarry.
Secondary minerals, definitionof.......... 17,188
Sedgewick quarries (Sedgewick), descrip-
and product of................. 101
granite of, classificationof............. 7

Sedgewmk Town, quarries in. See Sedge-
wick quarries.

Sedimentary rocks, definition of............ 188
intrusion of granite 0. eeieoeennnns 9
Segregations, definition of...... 188
occurrenco and description of. .. 49-50

Sericite, definition of.............
oceurrence of, in granite !

Settlement quarry (Stonington), descrip-
tiomand product of .......... 108-109

’ Page.
Settlement quarry, dikes-at....... ceeeeann 46,109
granite of, classificationof. ... . ...... 73
strength of..............cciinae. ... 108
structure at, figure showing.. .. 108
Shakes, definition of.... 40-41,188
originof.......... ... 55
Shaler, N. S.,on sheets..................... 30
Shattuck Mountain quarry (Calais), decom-.
positionat...................... 55
_deseription and produet of. - 164-165
granite of, classification of. .. 13
subjointsin................. .. 41-42,165 .
Sheet quarry, definitionof................. 188
"Sheet structure, artificial production of 33
continuity of ... ... ....oiiiliiil 38
descriptionof. .. ... ...co.iiiiiiiiai.. 30,31
imbricationof.......... 31
joints and, intersection of. . 38

intersection of, plates showing .

origin of
plate showing. . ....... ..ol .l 42
percolation of water along. . © 38
plate showing..............ooooo. .40
plates showing..... 32,34,36,38,40,42, 44,60, 62
rock surface and, relationsof........ 30,32,37
‘Sherwood (S. Clinton) Co., quarries of. See
Sherwood quarries.
Sherwood quarries (Stonington), descrip-
tion and product of....... 101,105-106
dikes in . 46
flow structure at 25
granite of, classification of............. 73,74
varietiesof........... 105
figure showing 105
Silica. See Quartz. .
Silurian period, intrusionsin............... 11
Sinclair black- -granite prospect (Sulhvan)
description of. ... .._........... 114
Slickensides, definition of................... 188
coceurrence of . ... .iiiiiiiiiiiiiaian 40
Smith, George Otis, introduction by, on
occurrence of granite in Maine.. 7-
on diabase. ... ..cooiiiiiiiiiiiiiiiiiaan 57
on Gardner prospects 163
work of. ... ..ot 9
Snowflake quarry (Mount Desert), deserip-
tion and product of ........... 49-100
granite of, classificationof............. 74
Solar heat, sheeting due to..... 30,31, 33 35,36,37
Somerset County,production of granitein. 183-184
quarries in...........ooiiiiiiiiia. 149-152
Somes Sound, quarrles on.. 100
quarries on, view of. ... 44
Sound, quarry near 100
South Thomaston Town, quarries in..... 127-128
See also Weskeag quarry.
Southwest Harbor, quarry at.............. 116
Specific gravity of granite, definition of ... 66,188

Spence & Coonibs black-granite quarry (Ber-
wick),descriptionand product of. 176
granite of, classification of ... ._....... 75
Sprucehead-Clark Island area, granite con-
tacts in. .. .ocooiiiiiiiiiiiits 9
Sprucehead quarry (St. George), description’
and product of. . 124-125
dikesat................ ceieseeneneeeena. 4344

P
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Page, T. Page.
Sprucehead quarry, gmmte of, classification ’ :
[} S eeeetieeeaeaeaaas 74 | Tarbox, O. 8., quarries of. See Tarbox
Sheets ab.....oieenne e eiaenanans 37,124 black-granite quarry; Redbeach
structure at, figure showing. .. 125 Granite Co.’s quarry.
Spruce Island, quarries on 107 | Tarbox black-granite quarry, description
See also Stonington quarry. Oof o
Stackpole, C. F.,quarryof. See Horsebrook Tarr, R.S.,onrift and grain. ...
Mountain quarry. on uses of granite........ ..
Starks Hill, quarriesnear......c......... 144,145 | Tassin, Wirt, work of..._............... 14, 46-47
Stevens, 1. A., and others, quarry of. See Taylor, Emmons, quarry of. See Emmons
Lord prospect. Taylor quarry.
Stevenson, T., on weight of granite........ 21 | Taylor, Harry, quarry of. See Taylor
Stimson, Mrs. C. A., quarries of. See Stim- quarry.
’ son quarries. Taylor quarry (Sullivan), description and
Stimson quarries (Sullivan),description and productof....... ...l 113-114
productof ... .............. 111-112 granite of, classificationof............. 74
granite of, classification of. .. ... 74| Tayntor quarry (Hallowell), description
inclusions at.......cooveieiiiiiiia., 50 and product of................ 120-121
Stinchfleld quarry (Hallowe]l), description flow structureat..................... 25,120
and product of.............. 117-120 fractureat........... ...l 42,121
granite of, carving of, plate showing... 72 “knotsin................ ceeneneenaa.. 90,121
classification of..................... 74 sapin....................... s 53,121
strength of 118 structure at, figure showing............ 121
sheetsat.......co.oiiiiiiianenannnn 34,118-119 | Tayntor (C. E.) & Co., quarry of. See
plate showing.............ccoooeee 36 ). Tayntor quarry.
structure at, figure showing............ 118 | Technology of granite, glossary of........ 186-189
Stone Mountain, Ga., graniteat ........... 3t | Tenants Harbor Town, quarriesin....... 128-129 -
Stonington quarry (Stonington), descnp- . Texture, character of ..........ccoeeeenaae. 25
tion and product of classificationby......cooiiiiiiaa... .. 24
granite of, classification of definitionof . ......ciiiiiiiiiiin.. 20
Stonington Town, quarries in............ deseriptionof.............coiieeal... 20-21,58
quarries in, map showing............... Thornberg, A. M., quarry of. See¢ Thorn-
See also following quarries: Ryan-Par- berg black-granite quarry.
ker; Goss; Sherwood; Latty Thornberg black-granite quarry (Addison), .
Brothers; Stonington; Hagan & description and product of...... 160
Wilcox; Settlement; Calvin granite of, classificationof............. 75
Ames. Thurlow Head, quarries at............... 101,104
Strain sheets, descriptionof................ 36-37 sheetsat.......o.coiiiiiiiiiiaiiiiaa. 33-34
Stratified, definitionof.._._................ 188 plate showing..............cooeel. 34
Strength of granite, tests for............... 65 | Till, definitionof............... ereeeeana- 189
Strike, definitionof.......... ... ...l 188 | Titanite, occurrence of, ingranite........... 17,18
Stripping, definitionof. . .................. 188 | Toe nails, descriptionof................. .- 39
Structure of Maine granites, characterof.... 25-42 | Toeing in,cause of..............coccciiiea. 40
Subjoints, definition of............... s 189 definition of. . ... .. ... iiiiiiiiiiiie., 189
occurrenge and character of............ 41-42 | Toothachers Cove quarry (Swans Island),
Sullivan, E.C.,, workof.............. 14,17, 51, description and product of.. .. 115-116
94,102,117, 120,126,130, 140-141, 152 granite of, classificationof............. 73
Sullivan Town, quarries in............... 110-114 | Tortion, joints due to.................c.een 38
See also following quarries: Crabtree & Tourmaline, occurrence of, in granite ..... 17
Havey; Hopewell; Stimson; Transportation, cheap, importance of...... 68
Hooper, Havey & Co.; Whales- Tremont Town, quarriesin............... Lo 116

back; Dunbar Brothers; Harvey
Dunbar; Taylor; Pettee; Sinclair.
Swuns Island town, quarriesin............ 114-116
See also Baird quarry; Toothachers
Cove quarry.
Swanton & Wallace, quarry -of.
bridge quarry.
Swanville town, quarriesin........ccoo....
See also Oak Hill quarry.
Swenson (Peter) & Co., quarry of. See
Round Pond quarry.
Syncline, definition of...... reriireeeneeiees

See Mil-

158

189

o

See also Seal Cove quarries; Carroll

quarry; Orland quarries.

Turner, H. W.,on sheets.......cccvuuueauen 32
Twin crystals, definition of ................. 189
V.
Van Hise, C. R., on sheets......... ceeemaaas 33
Variations in granite, occurrence.of........ 42-52
Veins, occurrence and description of........ 46-47
Vinalhaven Island, quarries on........... 120-137
Vinalhaven Town, map of .....cccocevennn. 130 .
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Vinalhaven Town, quarriesin............ 129-138
See also following quarries: Sands;
Palmer; Webster; Black (Pleas-
ant River); Pequoit; Duchane
Hill; Armbrust; Harbor; Bod-
well black granite; George Gins;
Hurricane Island. .
Vitreousness of granite, data on........... 23
Vogt, J. H. L., onsheets. ... .............. 30

w.
Waite, E. L., quarry of. See Stonington
quarry. -

‘Waldo County, production of granite in.. 183-184
quarries of ........ooiiiiiiiiiiiiiiias 152-158
Waldoboro quarry, contact at 51,142
figure and plate showing. .. 46,142
description and product of 140-143
dikesat.. ..o 45,142
granite from, analysisof............... - 141
. classifieationof..............l...... 74
schist inclusions at, figure showing..... 142
sheetsat.............oiiiills 35,142
plate ShOWing......veeeennaneannns 46
Waldoboro Town, quatriesin............ 140-143

See also Waldoboro quarry.
Warth, H., on artificial production of sheets. 33
Washington County, production of granite

1 D 183-184
quarriesof...........o.........eoia. 159
Waste, utilization from.................... 72.
Water, expansive freezing power of, quarry-
ing by... . 7
supply of 69
Watertown, arsenal at. See Arsenal.
Weathering, definition of............. s 189
sheet structure due to............ 31, 35,36,37
stagesof........ ...l 55~56
Webster, A. M., quarry of. See Webster
quarry. o
Webster quarry- (Vinalhaven), description.
and product of............... 129,134
granite of, classification of......_...... .
knots at 50,134
‘view of... 68
Weight of granites, data on.. ..21,66
Wells Depot, quarry near .................. 182
Wells Town, granite of, classification of .. .. 73
quarriesin........o.ooiiiieiiiaioia.. 182-183
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Weskeag quarry (South Thomaston), de-

seriptionof............ ... ... 127-128

granite of, classification of............. 73

riftat. .o 27-28

figure showing. ..................... 28

‘West Biddeford, quarriesin................ 178

West Franklin, quarriesat................. 95

‘West Sullivan, quarriesat............... 111,113

Westbrook Town, quarriesin .............. 80

See also Pride’s quarry.
Westcott quarry (Brooksville),. description

and product of................. 89
Whalesback quarry (Sullivan), description
and product of............... 112-113
dikeSin....oooiiiiieiiii i 48,113
Wharff quarry. See Palmer quarry.
‘White horse, descriptionof................. 42
White Granite Co., quarry of. See White
quarry.
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