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occur. Their geological relations are well expressed by
the following grouping :

Talcose or Magnesian Section. — Magnesia is the
principal or only base in these species. They are usually
soft, greenish and highly infusible ; and are common al-
teration products of the augite, hornblende, chrysolite,
and other original constituents of basic eruptive rocks.

Tale (41, 46) is a very typical member of this section,
being soft, greasy and usually greenish and foliated (41),
although sometimes white and massive (46). It is
found chiefly in an impure form in steatite or soapstone ;
and the clear, foliated tale occurs principally in irregular
veins traversing this rock.

Serpentine (42) is a protean mineral, ocenrring in

many forms and colors; but this compact, green variety
is the one of greatest geological importance. In compo-
sition it is like tale with more water and twenty per
cent. less of silica. Although it must be regarded as
sometimes original and essential, yet it is, as stated, a
common secondary constituent of basic eruptive rocks,
and a very important accessary constituent of crystalline
limestone and dolomite.

Chlorite (47) is a very basic species ‘and contains
alumina and iron as well as magnesia. Like serpentine,
it is a very common secondary mineral ; but in chlorite
schist we must regard the mineral, whatever its origin,
as original and essential with reference to that particular
species of rock. Chlorite is especially characterized by
its dark green color and finely foliated strueture.

Argillaceous or Aluminous Section. — Kaolin or
clay is the chief constituent of this section, although it
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inc]u..des several less abundant species which agree with
kaolin in containing little or no magnesia and in havin
been derived directly or indirectly from the feldspars mg
allied minerals. :

Kaolini_te or Kunlin (43, 48), the most abundant of all
the hydvous silicates, is similar to serpentine in composi-
tion, except that alumina takes the place of macnesia
I“t'ul'e kaolin is white, but it is usually colored by icmpuril-
ties, the chief of which are the iron oxides, as in the
second specimen, and carbon. It is the basis of all
clays and slates; and, although produced in every in-
stance by the decomposition of other aluminous minerals
especially the feldspars, it must usually be regarded as aﬁ
original as well as an essential constituent of:‘ahe rocks in
which it chiefly occurs—the clays and slates. It is
however, an important accessory constituent or impurit;'
of tll(:le limestones, iron ores, coals, sandstones, and other
rocks.

Pinite (42) is a much less abundant mincral than kaolin
although having a similar origin, resulting, however, from the;
pa.rti:ﬂ, instead of the complete, decomposition of feldspathic
minerals. It is compact and greenish, resembling serpentine
but with a chemical composition, as just stated, between fcldz
spar and kaolin.  Pyrophyllite (49) exhibits similar characters
but contains rio alkalies. v

'Gflcmconite (50) forms the rock greensand, which is
chiefly this mineral in rounded grains. It is also a
common accessory in other sedimentary rocks. It is
especially characterized by its soft, granular or earthy
texture and dark green color. Chemically it is distin-
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guished by the large proportion of potash, which makes
it a valuable fertilizer.

Micaceous ' Section. — This section includes the
hydrous silicates of alumina and potash or soda having
also a highly foliated or micaceous character. The only
important species are the hydromicas.

Hydromica (45) is the name of a family of hydrous
silicates corresponding in composition and physical char-
acters, in a géneral way, with the micas. The particular
species shown is Margarodite, but in geology it is not
usnally important, even when possible, to distinguish
the various species, and they are conveniently classed
together under the common name hydromica. This is a
prominent rock-constituent, and, although often derived
from anhydrous species, it may be properly regarded as
both original and essential in the rocks in which it
chiefly occurs.

Carcareous Group, — This very natural group, which
ranks next in abundance to the silicates, includes the
carbonates of lime and magnesis, the sulphate and the
phosphate of lime; or all of the important compounds
of these alkaline earths not belonging to the silicates.

These species are contrasted with most of the silicates by
their greater softness and solubility. The carbonates, espec-
ially, dissolve freely, with effervescence, in common acids, and
dissolve much more readily than most other rock-forming min-
erals, except halite, in natural waters. With the exception of
the crystallized form of apatite, they occur chiefly as both orig-
inal and essential constituents of rocks; although the carbonates
and sulphates are quite common alteration products, in the
rocks, of the basic silicates.
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Carbonates of Lime and Magnesia. — The three
carbonates of lime and magnesia all erystallize in rhom-
bohedrons, with rhombohedral cleavage, and agree very
closely in physical characters. )

Caleite, carbonate of lime, is by far the most abundant
mineral not belonging to the group of silica and the sili-
cates. Itisthe principal, and only essential, constituent
of all kinds of limestone. Calcite embraces many vari-
eties, only those of greatest geological interest being rep-
resented by the specimens. The most typical or perfect
calcite is seen in Iceland spar (61), so remarkable for its
strong double refraction. The next specimen (66) shows
the cleavage equally well, but is less transparent, repre-
senting more closely, except in its coarse and perfect erys-
tallization, calecite as it occurs in the erystalline lime-
stones or marbles (62). Chalk (67), although composed
largely of microscopic shells, is essentially an amorphous
form of calcite, and, with the admixture of clay and
other impurities, represents calcite as it occurs in the
compact and earthy forms of limestone. Calcite plays
an important role in the organic world, being the princi-
pal constituent of the shells (64), and skeletons (68), of
the lower animals. The great geological significance of
these organic forms of calcite will be appreciated when
it is understood that limestones are formed chiefly
through the accumulation of these calcareous organisms
(shells, corals, ete.) on the sea-floor.

Calcite is especially characterized by its rhombohedral cleav-
age, softness, and ready effervescence with cold, dilute acid.
The most characteristic microscopic feature is the repeated
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twinning, shown in the figure (63), which closely resembles
the repeated twinning of the plagioclase feldspars.

Dolomite (65) the double carbonate of lime and mag-
nesia, is so similar to calcite in most respects that it is
only necessary to note the points of difference.

Dolomite, although a vastly abundant mineral, is much rarer
than calcite, and never occurs in organic forms. It is a little
harder and heavier than' calcite, does not exhibit the repeated
twinning structure, and dissolves less readily with acids. It
forms the rock dolomite, of which the specimen is a coarsely
crystalline, pure example.

Muagnesite (69), the carbonate of magnesia, is a comparatively
rare species which differs from dolomite very much as that does
from calcite. It is often intimately associated with serpentine,
and appears then as an alteration product of that mineral.
The massive beds of pure magnesite, however, are original chem-
ical deposits from the waters of the ocean. Magnesite is usu-
ally quite compact, resembling chalk, but much harder.

Sulphate of Lime.—The hydrous sulphate of lime—
gypsum —is the only one of the numerous native sul-
phates of special geological interest. The most of the
species in this class are extremely scluble and found only
in solution.

Gypsum (61-62) is chiefly, like dolomite and mag-
nesite, a chemical precipitate from the waters of the ocean,
and hence original and essential; but it is formed to
some extent, also, by the alteration of limestone and of
the basic lavas. Gypsum is especially characterized by
its softness and lightness ; and it is readily distingnished
from the carbonates by these characters and by its not
effervescing in acid. The clear, crystalline varicty selenite
(61), remarkable for its perfect cleavage and transpar-
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ency, occurs chiefly in veins; while the great beds of
gypsum are built up chiefly of the compact or finely
crystalline form (62), which, when pure and translu-
cent, is known as alabaster.

Phosphate of Lime.—The native phosphates, like
the sulphates, are very numerous ; but, as before, there is
only one species of special geological interest, the phos-
phate and chloride of lime. This, however, occurs in
such diverse forms as to be really equivalent to a group
of species. .

Apatite (63-64), like calcite and silica, belongs to
both the organie and inorganic kingdoms. As a distinetly
crystallized, typical mineral (64), it occurs chiefly as an
accessory, in veins and in metamorphic and eruptive
rocks. Through the decay of these rocks, it becomesa
constituent of soils and of natural waters; and in this
form it is appropriated by the plants which form the
food of the higher animals. This does not explain why
the skeletons of the higher animals are chiefly composed
of apatite, instead of caleite and silica, asin the lower
forms of life, but it shows how the animals obtain the
apatite, which not only forms their bones (63), but is
also found in their excrement. Both the bones and the
excrement may, under favorable conditions, accumulate
so as to form important deposits of guano and other forms
of phosphate rock, which are so valuable as fertilizers.

Harom Grouvr.—The haloid minerals are mainly solu-
ble in water, and among all the native chlorides, brom-
ides, iodides, and fluorides, only one, chloride of sodium,
is found in the solid form in sufficient abundance to merit
attention here.
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Halite or Rock-salt (65) exists chiefly in solution in the
waters of the ocean, of which it forms nearly three per
cent. ; and it is found in the solid form in the rocks only
where, through the oscillations of the earth’s crust, por-
tions of the sea have been detached from the main body
and have gradually evaporated to dryness. The most
prominent characteristics of halite are its cubie form and
cleavage, its softness, lightness, ready solubility, and
saline taste.

Ferzucinous Grovp.—Iron is so strongly contrast-
ed, especially in its high specific gravity, dark color,
and ma<netism, with all the other chemical elements of
which rocks are chiefly composed, that the mineral spe-
cies in which it is the chief or only metallic element
constitute a very natural geological group. This group
embraces the sulphide, several oxides, and the carbonate
of iron; and it is in their origins, associations, and
modes of occurrence, rather than in their more strietly
mineralogical features, that these can be described as
closely related.

Sulphide of Iron.—The sulphides are, as a class,
heavy, metallic minerals, of vast economic importance,
embracing a large proportion of metallic oves; but the
common bisulphide of iron—pyrite —is the only species
of much importance as a constituent of rocks.

Pyrite or Iron Pyrites (81-82), is a metallic, pale yel-
low, hard, heavy species, crystallizing in the isometric
system and oceurring as an accessory in nearly all classes
of rocks, but especially in the slates and the basic erup-
tive rocks. The crystals are usually either six-sided
(cubes) (81) or twelve-sided (pyritohedrons) (82).
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Althongh pyrite is hard enough to strike fire with steel, to
which circumstance it owes its name (pyrite or fire stone,, it is
readily decomposed by oxidation to the insoluble oxide of iron
or the soluble sulphate of ironj and it is in this way an import-
ant cause of the disintegration and discoloration of rocks.
In certain rocks, especially in marls and clays, the same chem-
ical substance often erystallizes in orthorhombic forms as the
species marcasite, which is generally similar to pyrite but
decomposes much more readily.

Oxides of Iron.—The various oxides of iron are,
after silica or quartz, the only oxides occurring abund-
antly in the rocks. They are chiefly original and es-
sential, forming solid beds of iron ore; but are also very
common accessory constituents in a great variety of sed-
imentary and eruptive rocks. They are, as a rule, hard,
heavy, metallie, dark-colored, insoluble and, unlike pyr-
ite, but little affected by the action of the elements.

Limonite (83-84) is the hydrous sesquioxide of iron,
containing about 60 per cent. of the metal. Although
never crystalline, it occurs in a variety of forms, the
purer kinds being either botryoidal and fibrous (83) or
stalactitic (84). It is a common pseudomorph, espec-
ially after the sulphide of iron. TIts specially distin-
guishing features are the yellow streak and the absence
of magnetism.

Hematite (85-87) is the anhydrous sesquioxide of iron,
with 70 per cent. of the metal. It crystallizes in flat
rhombohedrons having a brilliant metallic luster — specu-
lar hematite (85). The crystals are often flattened to
thin scales as in the micaceous hematite (87). When not
distinctly crystalline, the purer forms are commonly bo-
tryoidal and fibrous (86), resembling limonite. It agrees
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with limonite, also, in not being attracted by the magnet,
but is distinguished by its red streak.

Menaccanite or Titanic Iron Ore (88) is like hematite with
a variable proportion of theiron replaced by titanium. It is
very similar to hematite in form and physical properties, except
that it is slightly magnetic and the streak is darker. It also
never occurs in earthy forms; but is found very generally with
magnetite in hasic metamorphic and eruptive rocks.

Magnetite or Magnetic Iron Ore (89-90) is the com-
bined protoxide and sesquioxide of iron, containing 72.4
per cent. of iron. It isthe richest of all the iron ores, and
the only one containing enough iron to make it strongly
magnetic. It is always crystalline (isometric system),
and is farther distinguished by a black streak. As an
ore, 1. e., as an original and essential constituent, it is
usually massive and granular (89), each grain being an
imperfect crystal; while as an original and accessory
constituent it is commonly in distinct and isolated octa-
hedrons (90).

Carbonate of Iron.— Mineralogically, the carbop-
ates of lime, magnesia, and iron are very homogeneous,
except that the latter is heavier and darker colored than
the former; but geologically we find that the carbon-
ate ore of iron is formed under essentially the same
conditions as the uncrystalline oxide ores and is, to a
large extent, associated with the same classes of sedi-
mentary rocks.

Siderite (91-92) is found in several distinct forms.
The crystallized or sparry siderite (91), found chiefly
in veins, is the purest; but it is less abundant than the
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compaet or concretionary argillaceous and carbonaceous
“ varieties (92), occurring in stratified deposits.

Narive Carsox axp Hyprocarsoxs.—The hydrocar-
bons are of organic origin, and the native carbon or
graphite may usually be classed in the same way, since
it has certainly been derived chiefly from the hydrocar-
bons. This group includes essentially three things—
native carbon or graphite (81-82), the coals (83-84),
and the bitumens (85).

Graphite is crystalline, foliated, soft, black, metallic
and has a very smooth or greasy feel. It is found in
beds and veins, and also as an accessory in various sedi-
mentary and eruptive rocks. The coals and bitumens ave
also chiefly essential, but still, in the carbonaceous slates;
limestones, ete., they must be regarded as accessory.

TEXTURES OF ROCKS.

Texture (grain) is a general name for those smaller
structural features of rocks which ean be studied in
hand specimens, and which depend upon the Jorms and
sizes of the constituent particles of the rocks and the
ways in which these are united,

By ¢ constituent particles” are meant, not the molecules of
matter composing the rocks, but those particles or masses,
usnally of sensible size, the coming together or development in
association of which has made the reck, as, for instance, the
pebbles i conglomerate, grains of sand in sandstone, ct';'smls

! These two sections are to be regarded as one, the speciwens on each
shelf continuing across from the third section to the fourth, with one set
of numbers; the odd decades on the left, and the even decades on the
right.
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Classification of the Sedimentary Rocks.
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Classification of the Igneous Rocks.
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Classification of the Calcareous Rocks.
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Classification of the Metamorphic Rocks.
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of quartz, feldspar, and mica in granite, etc. As indicated in
the definition, textures may be classified according to the sizes,
the forms, and the modes of arrangement, of the constituent
particles. But of these three modes of division, that based upon
size is the most fundamental, especlally if we draw the line at
the limit of visibility of the particles.

Primary Textures of Rocks.

If the particles are macroscopie, they may be divided
according to form; and undoubtedly the most import-
ant distinction to be noted here is that between erystals
and crystalline particles on the one hand, and irregular
or water-worn fragments on the other. Thus, as shown
in the collection and in the table, we arrive at a defini-
tion of two of the most important textures—the frag-
mental and the crystalline. There are numerous varieties
of each of these, based upon peculiarities in the forms or
sizes of the particles. Thus among the fragmental tex-
tures we have the areraceous texture (1), the conglom-
erate or puddingstone texture (2), the breccia texture
(3), the skelly texture (4) where the rock is made up of
broken shells, ete; and the crystalline rocks may De
finely crystalline (5-6), or coarsely crystalline (7-8).

If the particles are microscopic, we cannot, of course
(without using the microscope), divide them accord-
ing to form ; but, paradoxical as it may seem, they can
be divided according to size. We can distinguish those
rocks in which the particles are merely minute, becom-
ing visible under the microscope, i. e., those rocks in
which the texture is simply very finely fragmental or
very finely crystalline, from those in which the constitu-
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ent particles (accidental impurities and inclosures aside)
are, for aught that we can determine, of molecular
smallness, not being resolved by the highest powers of
the microscope. The rocks of the first class, of which
common clay (13), clay-slate (11), black marble (14),
and novaculite (12), are good examples, are called
compact ; and those of the second class, presenting, as
in obsidian, ete. (15-18); a perfectly continuous and
lustrous surface, are termed vilreous.

The four textures which we nave now defined, and which, it
will be observed, are determined entirely by the forms and sizes
of the constituent particles, are called the primary textures;
because every rock must possess one of them. We cannot
conceive of a rock which 1s neither fragmental, crystalline,
compact, nor vitreous; but it is not rare to find two of these
primary textures, as the vitreous and crystalline, or compact
and crystalline, combined in the same rock.

Secondary Textures of Rocks.

In addition to at least one of the primary textures,
a rock may or may not possess one or more of what are
called secondary textares. These are determined by the
way in which the particles are united, the mode or
pattern of the arrangement, ete. The number. of second-
ary textures is rather indefinite; but all the more im-
portani kinds are illustrated in the collection. In some
rocks, several secondary textures are combined with the
same primary texture. The collection and table, how-
ever, are constructed to show only the possible combina-
tions of one secondary with a primary texture.
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The most important secondary texture is the lamina-
ted. This exists where the constituent particles, what-
ever their forms or sizes, are arranged in more or less
regular and parallel bands or layers. We may distin-
guish two prineipal kinds of laminated texture, according
as the lamination is or is not accompanied by easy splis-
ting or cleavage. Bunded is a suitable name for the
texture, in the absence of easy splittiny. But, where
easy splitting exists, lithologists have found it con-
venient to distinguish Dbetween the easy splitting of
crystalline rocks on the one hand and of the fragmental
and compact rocks on the other: the term schistose be-
ing applied and restricted to the former, and the term
shaly to the latter. We may also properly distingunish
between both these and the easy splitting that is in-
dependent of, and usnally at variance with the layers
varying in composition, color, or texture, i. e., slaty
cleavage or slaty texture properly so-called.

The specimens on the second shelf not only illustrate
these different varieties of the laminated texture, but also
like the table, show theirrelations to the primary textures.
Thus the specimens in the first group are fragmental, as
their position under that primary texture indicates;
and they teach us that fragmental rocks may be cither
banded (21-22) or shaly (23-24). Similarly, the
specimens in the second group-teach us that crystalline
rocks may be banded (25-26) or schistose (27-28).
While from the third group we learn that compaet rocks
may be banded (33-34), shaly (31) or slaty (32);
and the specimens of obsidian (35-36), shows that vit-
reous rocks may be banded.
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We have the porphyritic texture when separate and dis-
tinct crystals of any mineral, but most commonly of feld-
spar, are enclosed in a relatively fine-grained base or ma-
trix, which may be either crystalline, compact or vitreous,
but rarely fragmental. In all cases of porphyritic tex-
ture, the primary texture is, in part at least, crystalline,
and it may be wholly so. Nevertheless, crystals alone
do not make the porphyritic texture, but that, as with
all secondary textures, depends very largely upon the
mode of arrangement of the constituent particles. This
texture, as stated, occurs commonly in association with
the crystalline (41-42), compact (51-52), and vitreous
(53), but rarely with the fragmental.

The concretionary texture exists when one or more
constitutents of a rock have the form, in whole or in
art, not of distinet angular erystals, but of rounded
concretions, the concretions taking the place in this tex-
ture of the isolated erystals in the porphyritic texture.
This textare is of common occurrence in connection with
the fragmental (43) and compact (54-55) textures;
and the nodules of mica in granite (44) show that it
may occur with the crystalline texture ; while spherulitic
obsidian (56) is 2 good example of its association with
the vitrecus texture. -

The vesicular texture refers chiefly to the rounded or
bubble-shaped cavities formed by the steam In many
volcanic rocks. These steam holes or vesicles oceur in
vitreous or glassy lavas (73-74), very commonly in fine-
ly crystalline or compact lavas (71-72), and occasion-
ally in the more coarsely crystalline kinds (63-64). A
somewhat similar texture, which may be called the
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cellular texture, is often developed in fragmental (61-62)
and compact rocks by the dissolving out of small fossils
and erystals.

The amygdaloidal texture is produced when, in the
conrze of time, the vesicles of common lava become filled
with various minerals deposited by infiltrating waters.
The name is from the Latin amygdalum, an almond, in al-
Jusion tothe ellipsoidal form of the vesicles, or amygdules,
as they are called after being filled. The amgydaloidal
texture is thus necessarily preceded by the vesicular,
and is limited to the same classes of rocks, almost all
kinds of amygdaloidal rocks being compuct as regards
their primary texture (75-76).

The tufaceous texture is found in the tufas, or the rocks
which, in their most typical developments, have been
formed by the deposition of mineral matter from solution
over and among moss and other kinds of vegetation. It
bears some resemblance to the vesicular structure ; but as
the specimen (95) shows, it is essentially a mineral net-
work, reticulated rvather than vesicular,

_All the secondary textures illustrated so far are deter-
mined by the mode, i.e., the pattern, of the arrangement
of the constituent particles; but there are two important
varieties depending on the strength of the union of the
particles. These are the firm or strong, which is illus-
trated by nearly all the specimens, and the frialle or
earthy, which is shown in the remaining specimens on
the bottom shelf. Friable and earthy are not strictly
synonymous terms ; but the former is properly restricted
to fragmental (81-82) and crystalline (83-84), and the
latter to compact (91-92) and vitreous (93-94) rocks.




STRUCTURAL GEOLOGY. Sections 5-6.

SYSTEMATIC LITHOLOGY.

In this section we have to illustrate: first, the Classifi-
cation of Rocks; and, second, the Descriptions of Rocks
or Descriptive Lithology.

CLASSIFICATION OF ROCKS.

The classifications of rocks which have been proposed
at different times are almost as numerous as the rocks
themselves. Some of these are obviously artificial, as
when we eclassify stones according to their uses,
etc. But we want something more scientific, a natural
classification ; that is, one based upon the natural
and permanent characteristies of rocks. Rocks have
been classified according to chemical composition, min-
eralogical composition, texture, color, density, hardness,
ete. ; but these arrangements, taken singly or all com-
bined, are inadequate. ‘

A natural classification may be defined as a concise
and systematic statement of the natural relationsl exist-
ing among the objects classified. Now the most impor-
tant relations existing among rocks are those due to
their different origins. We must not forget that lithol-
ogy is a branch of geology, and that geology is ﬁ]'st. of
all a dynamical science, The most important guestion
that can be asked about any rock is, not What is it made
of? but How was it made? What were the general
forces or agencies concerned in its formation? Rocks
are the material in which tha earth’s history is written,
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and what we want to know first concerning any rock is
what it can tell us of the condition of that part of the
earth at the time it was made and subsequently.

The geological agencies, as has been explained in the
Guide to Dynamical Geology (p. 27), may be arranged
in two great classes: first, the igneous or subterranean
agencies, originating in the central or interior heat, and
producing the eruptive or unstratified l'dcks; and, sec-
ond, the aqueous or superficial agencies, originating in
the solar heat, and producing the sedimentary or strati-
fied rocks. Hence, we want to know first of any rock
whether it is of igneous or aqueous origin. Then, if it
is a sedimentary rock, whether it has been formed by the
action chiefly of mechanieal, chemical, or organic forces:
And, if it is an eruptive rock, whether it has cooled and
solidified below the earth’s surface in a fissure, and is a
dike or plutonic rock ; or has flowed out on the surface
and cooled in contact with the air, and thus become an
ordinary lava or voleanic rock.

Here we have the outlines of the classification which
is illustrated by the collection in sections 5 and 6.
Each important type or species is represented by one or
more examples ; and the whole may be regarded as essen-
tially an epitome of the main systematic collection of
rocks, which occupies sections 7-23, inclusive. The de-
tails of the classification, except so far as they are self-
explanatory, may be most profitably considered in con-
nection with the descriptions of the successive groups of
rocks in the following pages.




CLASSIFICATION OF ROCKS.

Section 7. DESCRIPTIONS OF ROCKS.

Unconsolidated. Consolidated.

Conglomerate

Gravel, : Conglomerate.
Group. ! =

Descriptions of Rocks.

Arenaceans

Sand. Sandstone.
Group. :

‘ 1.— Sedimentary or Stratified Rocks.
g o : e 1. MECHANICALLY-FORMED OR Fraementar Rocxs.—
‘é’r’;i;ff L ‘O{Lg‘g“f(;’ﬁ‘;f“'“d These consist of materials deposited from suspension in
- z water, and the process of their formation is throughout
chiefly mechanical. The materials deposited are mere
i Afdle Bsis: fragments of older rocks, worn from the surface of the
Pet. |Limonite. Lime. | o . land by the agents of erosion; and, if the fragments
é:iglzj:lﬂir?uuem]::ii e Diorite. are large, we call the}lm_v]y deposited sediment gravel;
| Anthra. | netite. Mag- | 2% Syenite. | Norite. : if finer, sand; and if impalpably fine, clay. These
:Gr:;:litc. 5" fmu» G| [ fragmental rocks cannot be classified chemically, since
ik i:i;f:;’” Rock: | : i i the same handful (?f gravel, for instance, may contain
— 2 rewsenise, | Amphbolite. pc?bbles of many dlffe_rent kinds o-f_ rocks, and thus_ be
[t Sisea | BN B of almost any and variable composition. Such chemieal
K Schist. | Greensand. | ; dlstmctlo.ns as can 'be estabhs_hfad are only partial, and
Novace. . Talc Schist: | seisentibe, the classification, like the origin, must be mechanical.
L : Accordingly, as just shown, we recognize thiee princi-
pal groups based upon the sizes of the fragments ; viz. :—
Granile: | Dicelte (1) Conglomerate group.
| that no important eruptive rocks Syenite. ¢ Diabase. (2) Arenaceous group.
Z | are known which arc chiefly | | (3) Argillaceous group.

composed of minerals belong-|

.‘I}‘_.é"!'ffrr("fdﬂs
Group.

MECHANICALLY FORMED.

Coal Iron.ore| Calcare- |  Melamorphic Group (Silicates).

| 2 |
Group. | Group. ousGroup
| |

CHEMICALLY AND ORGANICALLY FORMED.

Sedimentary or Stratified Rocks.

| phaltum.

| This part of the classifica-
| tion is a blank, for the reason

ONIC or DIKE

eldspathic,

T

Prua

s to the classss of Nativel ; This mode of division is possible and natural, simply beca ise,
Elements, Chlorides, Oxides,| Thvelte | Andesite as has been explained in the Guide to Dynamical Geology (p.
| Sulphates, or Carbonates;i.e.,| Teachyte. :  Basalt, 71), materials arranged by the mechanical action of waterare
nearly all eruptive rocks, so far : always assorted according to size. When first deposited, the
as known, are principally com.

gravel, sand, and clay are, of course, perfectly loose and un-
: S : consolidated ; but in the course of time they may, under the in-

Petrosilex. | Porphyrite. | . i e
e | Metigbes fluence of pressure, heat, or chemical action, attain almost any
: : degree of consolidation, becoming conglomerate, sandstone, and

: ’ Obsidian. | Tachylite.
posed of mineruls belonging to e
the class of Silicates,

Eruptive or Unstratified Rocks.

Feldspathic.




