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E.~THE GRANITES AND GNEISSES.
(1) COMPOSITION AND ORIGIN.

By the term  granite” is nnderstood a erystalline granular mixture
of the minerals quartz, orthoclase, and plagioclase, which, in varying
proportions, make np the ehief bulk of the rock. Besides these, there is
nearly always present one or more of the minerals biotite, muscovite,
or horublende, and more rarely angite, chlorite, tourmaline, graphite, and
hematite. DBy the aid of the microscope may frequently be detected other
accessory minerals such as apatite, epidote, zircon, magnetite, menae-
cannite, and microcline. These last, althongh of scientific interest, are of
little practical importance, .

Mieroscopie study of properly prepared thin sections of granite have
shown that there are at least two varieties of feldspar and that they
are radically different. The one is orthoclase, which is usually the pre-
dominating constituent, while the other is a triclinie variety, usually
albite or oligoclase, called for convenience plagioclase when the exaet
variety can not be definitely ascertained. It is easily distingnished
from the orthoelase by its beautiful banded structure as seen in polar-
ized light. A third variety, identical in chemieal composition with or-
thoclase, but erystallizing in the triclinic systom, is also frequently pres.
ent. This is microeline. Under the microscope it shows a peeculiar
basket-work structure, due to the nearly rectangular intersection of its
lamine produced by twin formation.

The quartz does not occar in the form of erystals, but rather in that
of angular erystalline grains. It appears always fresh and glassy, but
on microscopie examination is found to contain numerous inclosures,
such as ratile needles and little prisms of apatite. A most interesting
fact is the presence of minute cavities within the quartz, usually filled
wholly or in part with a liquid, though sometimes empty. This liquid
is commonly water containing various salts, as the chloride of sodium or
potassinm, which at times separates out in the form of minute erystals.
Carbonie acid is frequently present, giving rise to a minute bubble like
that of a spirit-level, and which moves from side to side of its small
chamber as though endowed with life. So minute are these cavities
that it has been estimated from one to ten thousand millions could be
contained in a single cubic ineh of space.*

Granites are massive rocks, ocenrring most frequently associated with
the older and lower rocks of the earth’s erust, sometimes interstratified
with metamorphic rocks or. forming the central portion of mountain
chains. They are not in all cases, as was once supposed, the oldest of

* Judd on Voleanoes, p. 6.
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rocks, but ocenr frequently in eruptive masses or bosses, invading rocks
of all ages up to late Mesozoic or Tertiary times.*

They are very abundant throughout the Eastern and Northern United
States and the Rocky Mountain region.

The average specific gravity of granite is 2,66, which is equal to a weight
of 1664 pounds per cubic foot, or practically 2 tons per eubie yard, Ac-
cording to Professor Ansted i granites ordinarily contain about 0.8 per
cent, of water, and are eapable of absorbing some 0.2 per eent. more.
In other words, a cubie yard would in its ordinary state contain 3.5 gal-
lons of water. The ernshing strength of granite is quite variable, but
nsnally lies between 15,000 and 20,000 pounds per square ineh, as will
be seen by reference to the tables. The average chemical composition
is as follows:

L T el eoptieth o, Ayt 0 00 5 eunes snnk LalaEs s iary 72,00
A e tan naannss dasn ta'e AR s SR S EC L anson 1607
Iron peroxide .oooeeon. .. e S S e IR S I 2,22
B IRORIR < o o o5 5 s voraiarxenss S I T A I 5. 00
TN e e e Nl S S S S L e L L I 2,00
T A O R O e S S By L HE
T e e N T A A TS RS 2.9
R DY BN 5 o s s s sent s assansNoasres senass .19

(2) VARIETIES OF GRANITE.

In elassifying granites the varietal distinetion is based upon the pre-
vailing sccessory minerals, The more common varieties are musecovite
granite, biotite granite, mnscovite-biotite granite; hornblende granite
and hornblende-biotite granite; more rarely occur angite, epidote,
tourmaline, cordierite, and chlorite granites. The variety withont any
accessory minerals is sometimes ealled granitell,  Protogine is the namoe
given to granites like those of Mount Blane, which have tale or ehlorite
as the characterizing accessory. Pegmatite or graphio granite is o vein
rock containing scarcely any mica, but consisting almost altogether of
quartz and orthoclase. It owes its peculiar structure to the erystalliza-
tion of these two ingredients in long parallel and imperfect prisms so
that a eross-section shows peculiar triangular and polygonal figures
comparable to the letters of the ancient Greek or Pheenician alphabets.

By far the larger proportion of the granites at present quarried in
the United States have mica, either muscovite or biotite, as the charae-
terizing accessory, and hence can be spoken of as mica granites. The
amount of mica present is of considerable economic importance, It
does not polish as easily as do quartz and feldspar, owing to its softness,

* Professor Whitney considers the eraptive ,.-mimﬁ of the Sierra Novada to be
Jurassic, Zirkel divides the granites desoribed in the roports of the 40th parallel
survey into three gronps: (1) Thoso of Jurassio age; (2) vhoso of Puloozoie age: and
(3) thoso of Archmean age. The pranites of the Eastorn Unitod States, on the other

haad, are considerod by geologists alinost withont exception as Archman,
t Hull, Bailding and Ornamoental Stones, p. 30,
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and the presence of a large amonnt therefore renders the rock diffienlt
to polish, and when polished it does not retain its luster so long as do
the other minerals, its surface soon becoming dull by exposure. Its
presence in large amounts is therefore deleterions to stones whieh are
intonded for exterior polished work, The condition in which the mica
oceurs is also an important factor. A large amount of it scattered in
very fine flakes throughout the mass of the rock intluences its value as
a polished stone less than does the presence of large and thick erystals
seattered through the rock in smaller number. The method of the ar-
rangement of the mica is an important item; it scattered at haphazard,
and lying in all directions among the quartz and feldspar erystals, the
roek will work nearly as well in one direction as another. If it is seat-
tered through the rock in such a way that its lamin@ are arranged in
one definite plane, it imparts a stratified appearance to the rock, cansing
it to split more readily in the direction of this lamination than across
it. When this stratified appearance becomes strongly marked the rock
is called a gneiss. Sinee, then, the distinetion between granite and
gneiss is simply one of structure, and as the two rocks are used to a
considerable extent for the same purposes, they will be treated of to-
gether in the following pages.

If hornblende is the characterizing accessory, the rocks are usually
withoat distinet lamination, as this mineral commonly exists in a gran-
ular form. Hornblende is subject to as wide variations of composition
a8 is miea, but its white and very light colored varieties do not nsually
oceur in our granites, Tornblende cleaves parallel to two planes, which
make angles of 124° with each other, and in this respect is distinguished
from black miea, which has but one cleavage. Its folia are also ine-
lastic.

Hornblende takes an easier and more darable polish than mica and its
presence is preferable on this account. Pyroxene as a characterizing
weeessory in granite is more common than has ordinarily been supposed.
Indeed all roeks which contain pyroxene abundantly have nsually been
confounded with hornblende granites. The distinction between these
two minerals is important from an economic stand-point, a8 hornblende
possesses a much better cleavage than pyroxene, while the pyrosene is
much more brittle than the hornblende, and eracks ont with greater
ease while working. The eracking out of little pieces from the black
ingredient of the Quiney granites has been frequently noticed, and is
due to the cireumstance that this granite is not the hornblende granite
it has nsually been supposed to be. Hornblende is very tongh, bat the
Quiney granite contains a peculiar variety of pyroxene which is so brit-
tle that it is diflicult to produce a large surface which does not show
some little pits, due to the breaking out of a portion of the hlack
grains of pyroxene. Althongh pyroxene and hornblende may be iden-
tieal incomposition, they are frequen’ly associated together in the same
rock ; a faet whieh s very evident when thin sections are examined
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with the microscope, thongh they are indistinguishable to the naked
eye, Those granites which eontain hornblende also frequently contain
miea, but it is noticeable under such circomstances that the mica is
always the dark variety, and an example of a granite which contains
both hornblendeand muscoviteis unknown.* Although epidote is a very
common constituent of our granites in the form of microscopic erystals,
the eases in which it oceurs as ehief accessory are quite rare.  So far as
observed it is always of a green color, and when present in any quan-
tity is readily noticeable on this account alone. The pink granite of
Dedhiam, Mass,, is the most marked example of epidotic granite now
quarried, though in several other cases, as the biotite-epidote gneiss of
Lebanon, N, H., the mineral is frequently present in snch quantities as
to appear in greenish blotches on a polished surface. Tourmaline gran-
ites ocenr only in veins, and, so far as is known to the writer, never in
sufficient abundance to warrant the opening of quarries to work them
exclusively.

In texture the granites vary from extremely fine and homogeneous
roc¢ks to those in which the individual erystals are several inches in
length. Porphyritie strueture is common, and is produced by the de-
velopment of larger erystals of orthoclase in the finer groundmass of
quartz and feldspar. The color of granites is dependent largely nupon
the abundance and kind of accessory minerals and the eolor of the pre-
vailing feldspar. Ordinarily the muscovite granites are very light gray
in color, the biotite and hornblende granites light to dark gray, or
semetimes almost black on a polished surface, as is the ease with the
hornblende-biotite granite of Saint George, Me. In the red and pink
granites the color is due to the red or pink orthoclase. which is the pre-
vailing constituent.

(3) USES OF GRANITE.

Since the earliest times granite has been used by all civilized nations
for monumental and other purposes where great strength or durability
was required. But while the enduring properties of the rocks have
caused them to be eagerly sought, their great hardness and consequent
poor working qualities have caused them to be used in works of the
more simple and massive kind, where but little earving and dressing
were necessary, In past ages the cheapness of life and labor in great
part connter-balanced these difficulties, and hence are found works of
most elaborate design executed in this refractory material ; works which
with the present high valuation set upon labor could never be executed
but with the aid of greatly-improved machinery and methods of work-
manship. The ancient Egyptians, to whom human life and labor were
matters of minor importance, have left a profusion of temples, obelisks,
and pyramids, whose surfaces are often carved and polished in the finest
and most delicate manner, although construeted of material s0 obdarate

* Hawes Lith, of New Hampshire.
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and unchangeable that in some cases even the marks of the tool remain
upon it to the present day. A specimen of red granite now in the
Museum, and formerly a portion of one of these obelisks, still shows the
original earving made upon it npwards of three thonsand years ago.

There is probably no eountry on the globe in which so large u pro-
portion of its stone buildings are of granitic rock as the United States.
This fact is due rather fo the ready aceessibility of the rock in those
portions that were earliest settled than to any very decided preference
on the part of the builder. The United States Government has of late
shown a decided preference for granite in the construction of its publie
Imildings, and has often had it transported many hundreds of miles, at
a cost that never would have been undertaken by private capitalists.
One item that tends to increase the cost of our granite, and other stone
buildings as well, to a seemingly needless extent is the fact that
Ameriean tastes seem yet ineapable of appreciating any but smoothly-
dressed or carved stone in a wall.  This fact is, it seems to the writer,
greatly to be regretted, since, with the majority of stones, better and
more majestie effects ean be produced by rock-faced and rubble-work
than in any other manner, and at a much less cost.

Probably the most elaborate granite buildings now in the United
States are the State, War, and Navy Department Buildings in Wash-
ington and the new eapitol at Albany, N, Y.

(4) GRANITES OF THE VARIOUS BTATES AND TERRITORIES.

California.—1t is stated® that the first stone honse erected in San
Francisco was built of stone brought from China, and at the present
day the granites most employed arve brought from Scotland and the East-
ern United States.  HHowever this may be, it is olwious that this condi-
tion of affairs need not long continne to exist, since granites of good
quality oceur in inexhanstible quantity in the near vicinity. As early
as 183533 a granite guarry was opened in Sacramento County, and sinee
then others have been opened and systematically worked in Penryn
and Rocklin in Placer County. The Penryn works are some 28 miles
east from Sacramento on the line of the Central Pacific Railroad.
The first quarries were opened in 1564 and are now said to cover
some 630 acres at Penryn and Rockling the latter point being some
G or 8 miles distant from the former in a westerly direction.

The rock varies in color from light to dark gray, one variety, which
contains both hornblende and biotite, being almost black on a polished
surface. They are as a rule fine grained, and take a good polish,
Blocks more than 100 feet long, 50 feet wide, and 10 feet thick have
been quarried out and afterwards broken up.i

The buildings mentioned below have been constructed whelly or in

'lluiﬂlﬁnﬁ Stone and Qh‘m’ry Tndastry, l-le;;on Tenth Census, Vol. X, po 2
tThe Rocklin stone is rather a quartz diorite than a troe granite,
t Mineral Resonrees of the Unitod States, 1593, p. 465,
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part of these granites : United States Mint, new City Iall, new Stock
Exchange, the Real Estate Associates’ building, and several private
residences, and many monuments; all in San Francisco,

A fine-grained very light-gray granite of excellent appearance is
found on the line of the California Southern Railroad between Los
Angeles and Cucamonga, and is beginning to be nsed in Los Angeles.
In texture it is as fine as the finest Westerly, R. L, or Manchester, Va,,
stone, and of a uniform light gray color. A coarser stone, carrying
abundant hornblende and black miea, is found also at Sawpit Caiion,
in the same county, It works readily, but egntains too much horn-
blende, and also too many small crystals of sphene, to be of valne
for fine monumental work.

Oolorado.~Granites are at present but little worked in Colorado, al-
though the State contains great quantities of this material. A coarse
red granite has been quarried to some extent from bowlders at Platte
Caiion, Jefferson County, but the rock is poor in color and possesses but
little tenacity. Fine gray granite of good quality occurs at Georgetown
and Lawson, in Clear Creek County, and there are inexhaustible quan-
tities of equally good material all throngh the mountaing, but which
are not, quarried owing to the cost of transportation. A full series of
them is in the Museum collection.

Connecticut.—** Extensive quarries of granite and gneiss are located
at various points in this State, especially near Thomaston and Roxbury,
in Litehfield Connty, on Long Island Sound, Fairfield County, near
Ansonia, Bradford, and Stony Creek, New Iaven County, Haddam,
Middlesex County, and near Lyme, Mantie, Groton, and Mason’s Island,
New London Connty. The Connecticut granites and gneisses are usun-
ally fine-grained and light gray in color, and the appearance is nsnally
50 characteristic as to digtingunished them from other granites of the
Atlantic States,”™™

The most of these stones are, however, quarried only for local nse,
and but few find their way into markets outside of the State, A beauti-
ful light gray muscovite-biotite granite is quarried at Thomaston and
Reynolds Bridge, which for evenness of grain and clearness of color
ean not be excelled. The stone from Roxbury is a trifle darker, but
thongh of fine and even grain and acquiring a good polish, is nsed only
for eurbings, foundations, and pavings, The Ansonia rock is a very
fine-grained muscovite-biotite gneiss. and has been used for general
building purposes in New Haven and Bridgeport. The Leetes Island
and Stoney Creek rocks are of a pink color, the first mentioned being
sometimes very coarsely porphyritic. A turned eolumn of the Leetes
Island rock in the Musenm shows Iarge pink orthoclase erystals 2 inches
or more in length embedded in the finer gray groundmass of the rock.
A beautiful and very coarsely crystalline red granite oceurs near Lyme,
but for some unexplained reason the stone is not in the market, It has

*Report Tonth Censns, Vol. X, p, 127,
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been used to some extent in Newport, &, L, and some of the material
wmay be seen in the Chaney Memorial Chureh at this place. Contrary to
the general rule in red granites, the feldspars of this rock are not opaqgue,
but quite clear and transparent, and in point of beauty the rock far
excels the celebrated Seoteh granites from Peterhead. The Haddam,
Greenwich, and Bridgeport gneisses are all hornblendie, very dark
gray, and split readily in the direction of their lamination; their uses
are strietly local.

Delaware—This State produces scarcely anything in the way of gran-
ite rocks. A few quarries of a dark gray gneiss are worked near Wil
mington, and are used for general building purposes in this city. One
church amd several private dwellings have been constructed of this
stone, which belongs to the class known as auwgite-hornblende gueiss,
sinee it contains both of these minerals in about equal proportions,

Georgia.—Although this State is known to contain inexhaustible
quantities of building stones of the finest quality, but little systematic
quarrying is done, and none of the rocks have more than a loeal repu-
tution, A fine grade of muscovite granite, light gray in color, oceurs at
Stone Mountain, near Atlanta, and also a dark gray hornblendic gueiss.
A hornblendie granite resembling that of Quincy, Mass., is said to
oceur in Oglethorpe County, though the author has never scen any of
the material.

Maine~The large extent of coast-line of the State of Maine, composed
of granitic rocks of a kind suitable for building purposes, renders possi-
ble the shipment and transportation of the quarried rock at rates much
lower than would otherwise be attainable, the quarries being frequently
situated so near the water’s edge that little, if any, handling is neces-
sary prior to loading upon the vessel. This favorble circumstance, to-
gether with the excellent gquality of the rock obtainable, led to the early
opening of very numerous quarries both on the mainland and the
adjacent islands, and hence at the present time are found Maine granites
in very general use in nearly every city of importance in the country,
even as far west as California, frequently to the almost entire exclusion
of perhaps equally good material close at hand.

According to the returns furnished by the special agents in theemploy
of the building-stone department of the Tenth Census, there were during
the census year some eighty-three quarries of various kinds of building
stone in the State, situated chiefly either immediately on the coast or
within easy reach of tide-water. :

Of these eighty-three gnarries seventy-four were of granite or gneiss,
The different varieties of these stones produced may be elassed under
the following heads: Diotite granite, biotite-muscovite granite, horn-
blende granite, hornblende-biotite granite, biotite gneiss, and biotite-
museovite gneiss,

Brorite GRANITE.—The great majority of the Maine granites are of
this kind. They vary usually from light to dark gray in color, though
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pinkish and red varieties are quarried in a few instances. At Red
Beach, near Calais, and at Jonesborough there is quarried a pink or
reddish roek, very compaect and hard, which from & simple examination
with the unaided eye is seen to be composed of pink or eream-colored
feldspars, smoky quartz, and a few small shreds of mica.  An examina-
tion of a thin seetion with the microscope does not greatly increase the
number of constituent minerals. The miea, which is usually of a green-
ish color, is very evenly disseminated throughout the rock and in very
small shreds, bearing numerons inclosures of magnetite. A few small
apatite erystals are as usual present, but are visible only with & micro-
seope,

The evenness of the grain of these rocks, and the occurrence of the
mica only in small amount and in minute flakes are matters of great
practical importance, since they allow the production of a more perfect
surface and lasting polish than would otherwise be possible, The text-
ure of the roek is much finer than the red Scoteh granite, and the color
a more delicate pink. They are, in fact, the most beautiful of any of
our pink or red granites now in the market, and are used very exten-
gively for monuments, ornamental work, and general building purposes,
The largest blocks ever taken out from these quarries was 7 by 7 feet
and 2 feet thick. It is said, however, that blocks 30 by 15 by 24 feet
could be obtained if desired. The principal markets of the stone are
Boston, Providence, New York City, Baltimore, Philadelphia, Buffalo,
Cincinnati, Cleveland, and Columbus, Ohio, Springfield and Chicago,
111, Milwaukee, Saiut Louis, Charleston, 8. C., Washington, D. C,,
and San Francisco, Cal.

AtWest Sullivan, in Hancock County, a light gray, sometimes slightly
pinkish, granite of medium texture is extensively quarried for paving
blocks and general building purposes. The stone corresponds closely
with that quarried in the town of Franklin. A slightly pinkish granite
of coarse texture is also quarried at Somerville, on Mt. Desert Island.
This stone was used in the construction of the Brooklyn approaches to
the East River bridge and in the arches and foundations of the new
bridges in Back Bay Park, Boston. Bloeks 150 by 50 by 18 feet have
been loosened in the quarry. * The position of these quarries is peeul-
iarly good for shipping, as they lie near the head of Somer Sound,
along a narrow and very deep fiord, running several miles inland from
the sonthwest harbor, between the mountains, One of the quarries is
sitaated on the side of a hill and at the water’s edge. The sheets of
stone are very thick in some cases, one being 18 feet in thickness,”

In the vicinity of East Blue Hill, in this same county, are quarried
some of the most beautiful gray granites at present in the market, The
rock varies from fine, even-grained gray or slightly pinkish to coarsely
porphyritic. A foot cube of this granite in the National Museum is
composed of a fine even-grained gray groundmass, earrying very many
snow-white erystals of orthoclase an ineh or more in length. This is
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one of the most beautiful gray granites for monumental work with which
the author is acquainted. Blocks 90 by 80 by 6 feet have been moved
out in some of these quarries. Specimens of this granite tested at the
Centennial Exposition at Philadelphia in 1876 showed a ecrushing
strength of 22,000 pounds per square inch. In the quarries the stone
lies in sheets from 3 to 10 feet in thickness. The principal markets are
P'hiladelphia, New York, Chicago, Harrisburg, and Washington, D. O,

Two varieties of granite are quarried at Mount Waldo, in the town of
Frankfort. Both are light-gray rocks, frequently porphyritic through
large white orthoclase erystals. Both varieties are of the same mineral
composition, the difference being simply one of texture, one being quite
coarse and somewhat porphyritie, while the other is much finer and of
more even texture. As would natarally be expected, the finer grade is
the better and more durable rock, the coarser variety being more liable
to crumble. The mica oceurs in large flakes, which the mieroscope
shows to be frequently pierced by small erystals of apatite. A part of
the mica is greenish in color and containsg a few small grains of epidote.
An ocecasional flake of white mica was noticed in this rock, and there
is present the usual sprinkling of magnetite granules, together with
an occasional cube of pyrite. Quarries were opened at Mt. Waldo in
1853, and single blocks 80 by 40 by 20 feet have been taken out and
afterward cut up. It is estimated that blocks 150 by 50 by 12 feet could
be obtained if desired. The rock has been used largely in the building
of forts on the coast of Maine, but is also used for all purposes, both
ornamental and otherwise, to which granite is usually applied, and has
been shipped as far South as Mobile and New Orleans. It is a beautiful
stone when polished. The principal quarry is situated on Mt. Waldo,
overlooking the Penobscot River, at an elevation of some 320 feet above
high tide,

The quarries at Vinalhaven, in Penobscot Bay, are the most exten-
sive of any at present in operation in this country. Quarries were first
opened here about 1850, and the present annual product is upwards of
200,000 cubie feet, valued at some £110,000, Upwards of six huudred
men are regularly employed at the works, though the number has at
times risen as high as one thousand five hundred. The capabilities of
the quarries can be best illustrated by stating that during a visit of the
writer to these quarries in the summer of 1883 he was shown the re-
maing of a huge block of granite 300 feet long, 20 feet wide, and vary-
ing from 6 to 10 feet in thickness, that had been loosened from the
quarry in a single piece and afterward broken up. The largest block
ever quarried and dressed was the General Wool monument, now in
Troy, N. Y., which measured, when finished, 60 feet in height by 5§ feet
square at the base, or only 6 feet 7 inches shorter than the Egyptian
obelisk now in Central Park, New York.

In texture the Vinalhaven rock is rather coarse and the general color
gray, although the prevailing feldspar is sometimes of a light flesh-
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color. Besides biotite, the rock contains small amounts of hornblende
and microscopie apatite and zircon crystals.® It takes a good and last-
ing polish, and is well adapted for all manner of ornamental work and
general building purposes. The stone has been used so extensively all
over the country, that to cite special cases seems saperfluous,

A granite closely resembling that of Vinalhaven is extensively quar-
ried at Hurricane Island, some 3 miles distant, in a southwesterly direc-
tion, and is used for similar purposes.  The structure of the stone here
differs in different parts of the quarry. In one portion it lies in com-
paratively thin sheets, while in another there oceur immense masses of
solid rock, extending downward for 50 feet without perceptible jointing.
A block of 80 tons has been moved, and a mass 80 by 40 by 25 feet was
loosened in the quarry, Natural blocks 500 feet long, 20 feet wide, and
o0 feet deep ocenr.

The celebrated quarries on Dix Island, in Knox County, from whence
was obtained the granite for the United States Treasury building at
Washington, including the monolithic eolumns, 314 high by 3 feet in di-
ameter, are at the present writing (1585) abandoned. Nearly the whole
island has been quarried over and large blaffs entirely removed. The
rock is rich in quartz, and thevefore quite hard, but is o good and safe
working stone. It has been very extensively used in New York City,
Philadelphia, and Washington, D, .

To give a special deseription of each and all the quarries of biotite
granite to be found upon the coast would extend this work far beyond
the preseribed limits. A complete list of them is to be found in the
Muscum catalogue.

MuscovITE BIOTITE GRANITES.—The granite of Augustn and IHal-
lowell has long been justly celebrated for its beauty and fine working
qualities. It is a fine, light-gray rock, the uniformity of whose texture
is often broken by the presence of large white erystals of microcline,
which inclose small, rounded grains of quartz. Biotite and muscovite
ocenr in abundance, and in about equal proportions, but in small flakes,
the muscovite appearing as small, silvery-white glistening particles on
a broken sarface of the rock. Under the microscope three feldspars
are readily distinguished—orthoclase in imperfect erystals and irregu-
lar grains, an abundance of plagioclase, and microcline in large plates
filled with cavities and inclosures of muscovite and quartz. In the thin
sections the quartz inclosures are usually cireular in outline and are
pierced in every direstion by minute thread-like erystals of ratile, in
polarized light showing up in strong contrast with the beautiful basket.
work structuare of the inclosing microcline, All the feldspars are quite
fresh and pure. A few apatite erystals are present, together with oeca-

* In Hitcheook's ** 1'(cpurt:m_t.l—w Geology aud Nutural History of Maine,” 1862, p.
205, the Vinalhaven rock is reforred-to a8 n *“ poculiarly fine-grained syenite of good
color,” ete.  In none of the spocimens recvived at the Museum from this locality,

howover, does hornblende play moro than o sevondary part, and in the majority of
cases does not appear at all,  Hence all aro classed as biotite-granites,
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(photo caption)fiGranite Quarry, Hallowell, Maine. Drawn from a photograph.







