


TOPOGRAPHIC AND GEOLOGIC ATLAS 
OF THE UNITED STATES. 

The Geological Survey is making a topographic and geologic 
map of the United States. The topographic map is being pub
lished in separate sheets and the geologic map in parts called 
f~lios. Each folio includes a topographic map and geologic 
maps of a small area, together with explanatory and ·descriptive 
text. Begining with No. 164 the geologic folios are issued in 
two forms, the octavo or field edition and the folio or library 
edition. 

THE TOPOGRAPHIC MAP. 

The features represented on the topographic map are of 
three distinct kinds-(1) inequalities of surface, called n;LiPf, 
as plains, plateaus, valleys, hills, and mountains; (2) distribu
tion of water, called dminage, as streams, lakes, and swamps ; 
(3) the works of man, called c·ultu1·e, as roads, railroads, 
boundaries, villages, and cities. 

Reli~f.-All elevations are measured from mean sea level. 
The heights of many points are accurately determined, and 
those of the most important ones are given on the map in 
figures. It is desirable, however, to give the elevation of all 
parts of the area mapped, to delineate the outline or form of all 
slopes, and to indicate their grade or steepness. This is done 
by lines each of which is drawn through points of equal eleva
tion above mean sea level, the verti(·al interval represented by 
each space between lines being the same throughout each map. 
These lines are called contou1· lineR or, more briefly, contou·rs, 
and the uniform vertical distance between each two contours is 
called the contour interval. Contour lines and elevations are 
printed in brown. The manner in w.hich contour lines express 
altitude, form, and grade is shown in figure 1. 
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The sketch represents a i·iver valley between two hills. In 
the foreground is the sea, ·with a bay that is partly closed by 
a hooked sand bar. On each side of the valley is a terrace. 
The terrace on the right merges into a gentle hill slope; that 
on the left is backed by a steep ascent to a cliff, or scarp, which 
contrasts with the gradual slope away from its crest. In the 
map each of these features is indicated, directly beneath its 

FlGURK 1.-lueal view and corresponding contour map. 

position in the sketch, by contour lines. The map does not 
include the distant portion of the view. The following notes 
may help tn explain the use of contour lines: 

1. A contour line represents a certain height above sea level. 
In this illustration the contour interval is 50 feet; therefore 
the contour lines are drawn at 50, 100, 150, and 200 feet, and 
so on, above mean sea level. Along the contour at 250 feet lie 
all points of the surface that are 250 feet above the sea-th!!;t is, 
this contour would be the .shore line if the sea were to rise 250 
feet; along the contour at 200 feet are all points that are 200 
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feet above the sea ; and so on. In the space between any two 
contours are all points whose elevations are above the lower 
and below the higher contour. Thus the contour at 150 feet 
falls just below the edge of the terrace,' and that at 200 feet lies 
above the tP.rrace ; therefore all points on the terrace are shown 
to be more than 150 but less than 200 feet above the sea. 
The summit of the higher hill is marked 670 (feet above sea 
level); accordingly the contour at 650. feet surrounds it. In 
this illustration all the contour lines are numbered, and those 
for 250 and 500 feet are accentuated by being made heaviei-. 
Usually it is not desirable to number all the contour lines. 
The accentuating and numbering of certain of them-say every 
fifth one- suffices, for the heights of the others may be ascer
tained by counting up or down from these. 

2. Contour lines show or express the forms of slopes. As 
contours are continuous horizontal lines, they wind smoothly 
about smooth surfaces, recede into all reentrant angles of 
ravines, and project in passing around spurs or prominences. 
These relations of contour curves and angles to forms of the 
landscape can be seen from the map and sketch. 

3. Contour lines show the approximate grade of any slope. 
The vertical interval between two contours is the same, whether 
they lie along a cliff or on a gentle slope; but to attain a given 
height on a gentle slope one must go farther than on a steep 
slope, and therefore contours are far apart on · -gentle slopes 
and near together on steep ones. 

A sma1l contour interval is necessary to express the relief of 
a fiat or gently undulating country; a steep or mountainous 
country can, as a rule, be adequately represented on the same 
seale by the use of a larger inten'al. _ The smallest interval 
on the atlas sheets of the Geological Survey is 5 feet. This 
is used in re~ions like the Mississippi Deltn and the Dismal 
Swamp. For great mountain masses, like those in Colorado, 

- the in1erval may be 250 feet and for less rugged country con
tour i11tenals of 10, 20, 2/5, 50, and 100 feet are used. 

Draiua!Je.~Waterconrses are indicated by blue lines. For 
a perennial stream the line is unbroken, but for an intermit-



tent stream it -is broken or dotted. Where a stream sinks 
and reappears the probable underground course is shown 
by a broken blue line. Lakes, marshes, and otqer bodies 
of water ·are represented by appropriate conventional signs in 
blue. 

Cullu1·e.-The symbols for the works of man and all letter
ing are printed in black. 

Scales.-The area of the United States (exclusive of Alaska 
a.nd island possessions) is about 3,027,000 square miles. A 
map of this area, drawn to the scale of 1 mile to the inch 
would cover 3,027,000 square inches of paper and measure 
about 240 by 180 feet. Each square mile of ground surface 
would be represented by a square inch of map eurface, and a 
linear mile on the ground by a linear inch on the map. The 
scale may be exp1;essed also by a fraction, of which the numer
ator is a length on the map and the denominator the corre
sponding length in nature expressed in the same unit. Thus, 
as there are 63,360 inches in a mile, the scale " 1 mile to the 
inch" is expressed by the fraction 63,~60 • 

Three scales are used on the atlas sheets of the Geological 
Survey; they are 250~000 , 125~000 , and 62,ko, corresponding approxi
mately to 4 miles, 2 miles, and 1 mile on the ground· to an 
inch on the map. On the s_cale of 62,~ a square inch of map 
surface represents about 1 square mile of earth surface; · on the 
scale of 125~000 , about 4 square miles; and on the scale of 250~000 , 
about 16 square miles. At the bottom of each atlas sheet the 
scale is expressed in three ways-by a graduated line repre
senting miles and parts of miles, by a similar line indicating 
distance in the metric system, and by a fraction. 

Atlas sheets and quad1·angles.-The map of the United States 
is being published in atlas sheets of convenient size, which 
represent areas bounded by parallels and meridians. These 
areas are called qttadmngles. Each sheet on the scale of 250~000 
represents one square degree-that is, a degree of latitude by a 
degree of longitude; each sheet on the scale of 12./uuo represents 
one-fourth of a square degree, and each sheet on the scale of 
6~.~ou one-sixteenth of a square degree. The areas of the corre-
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sponding quadrangles are about 4000, , and 250 square 
miles, though they vary with the latitude. 

The atlas sheets, being only parts of one ap of the United 
States, are not limited by political bound ·y lines,. such as 
those of States, counties, and townships. ~any of the maps 
represent areas lying in two or even three States. To each 
sheet, and to the quadrangle it represents, is given the name of 
some well-known town or natural feature within its limits, and 
at the sides and corners of each sheet are printed the names of 
adjacent quadrangles, if maps of those areas are published. 

THE GEOLOGIC MAPS. 

The maps representing the geology show, by colors and 
conventional signs printed on the topographic base map, the · 
.distribution of rock masses on the surface of the land and, by 
means of structure sections, their underground relations, so far 

· as known and in such detail as the scale permits. 

KINDS OF ROCKS. 

Rocks are of many kinds. On the geologic map they are 
distinguished as igneous, sedimentary, and metamorphic. 

Igneous 1·ocks.-Rocks · that have cooled and consolidated 
from a state of fusion are known as igneous. Molten material 
has from time to time been forced upward in fissures or chan
nels of various shapes and sizes through rocks of all ages to or_ 
nearly to the surface. Rocks formed by the consolidation o:f 
molten material, or magma, within these channels-that is, 
below the surface-are called intmsive. Where the intrusive 
rock occupies a fissure with approximately parallel walls it is 
called a dike; where it fills a:. large and irregulai· conduit the 
mass is termed a stoclc. Where molten magma traverses strat
ified rocks it may be intruded along bedding planes; such 
masses are called sills or sheets if comparatively thin, and lacco-

.liths if they occupy larger chambers produced by the pressure 
of the magma. Where inclosed by rock molten material cools 
slowly, with the result that intrusive rocks are generally of 

• 
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crystalline texture. Where the channels reach the surface 
the molten material poured out through them is called lava, 
and lavas often build up volcanic mountains. Igneous rocks 
that have solidified at the surface are called extrusive or effusive. 
Lavas generally cool more rapidly than intrusive rocks and 
as a rule contain, especially in their superficial parts, IPOre or 
less volcanic glass, produced by rapid chilling. The outer parts 
of lava flows aiso are usually porous, owing to the expansion of 
the gases originally present in the magma. Explosive action, 
due to these gases, often accompanies volcanic eruptions, 
causing ejections of dust, ash, lapilli, and larger fragments. 
These materials, when consolidated, constitute breccias, agglom
e~·ates, and tuffs. 

Sedimenta1·y ?'ocks.-Rocks composed of the transported 
fragments or particles of older rocks that have undPrgone 
disintegration, of volcanic ejecta deposited in lakes and seas, or · 
of materi~ls deposited in such water bodies by chemical precipi
tation are termed sedimentary. 

The chief agent in the transportation of rock debris is water 
in motion, including rain, streams, and the water of lakes and 
of the sea. The materials are in large part carried as solid 
particles, and the deposits are then said to be mechanical. 
t5uch are gravel, sand, and clay, which are later consolidated 
. into conglomerate, sandstone, and shale. Some . of the mate
rials are carried in solution, and deposits of these are called 
{)rganic if formed with the aid of life, .or chemical if formed 
without the aid of life. The more important rocks of chemical 
and organic origin are limestone, chert, gypsum, salt, iron ore, 
peat, lignite, and coal. Any one of the kinds of deposit 
named may be separately formed, {)r the different materials 
may be intermingled in many ways, producing a great variety 
of rocks. 

Another transporting agent is air in motion, or wind, and a 
third is ice in motion, or glaciers. The most characteristic of 
the wind-borne or eolian deposits is loess, a fine-grained earth; 
the most characteristic of glacial deposits is till, a heterogeneous 
mixture of bowlders and pebbles with clay or sand. 
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Sedimentary rocks .are usually made up of layers or beds 
which -can be easily separated . These layers are called stmta, 
and rocks deposited in such layers are said .to he stratified. 

The surface of the earth is not immovable; over wide regions 
it very slowly rises or sinks, with reference to · the sea, and 
in this way shore lines are changed. As a result of upward 
movement marine sedimentary rocks may become part of the 
land, and mo~t of our land areas are in fact occupied by rocks 
originally deposited as sediments in the sea. 

Rocks exposed at the surface of the land are acted on by air, 
water, ice, animals, and plants, especially the low organisms 
known as bacteria. They gradually disintegrate and the more 
soluble parts are leached out, the _less soluble material being 
left as a residual layer. Water washes this material down 
the slopes, and 'it is eventually carried by rivers to the ocean or 

· other bodies of water. Usually its journey is not continuous, 
but it is temporarily built into river bars and flood plains, 
where it forms alluvium. Alluvial deposits, glacial deposits 
(collectively known as drift), and eolian deposits belong to 
the surficial class, and the residual layer is commonly included 
with them. Their upper parts, occupied by the roots of 
plants, constitute soils and subsoils, the soils being usually 
distinguished by a notable admixture of organic matter. 

Metamorphic roclcs.-ln the course of time, and by various 
processes, rocks may become greatly changed in composition 
and texture. If the new characteristics are more pronounced 
than the old such rocks are ealled metamorphic. In the proc
ess of metamorphism the constituents of a chemical rock may 
enter into new combinations and certain substances may be lost 
or new ones added. A complete gradation from the. primary 
to the metamorphic form may exist within a single rock mass. 
Such changes transform sandstone into quartzite and limestone 
into marble and modify other rocks in various ways. 

From time ~o time during geologic ages rocks that have 
been deeply buried and have been subjected to enormous 
pressures, to slow movement, and to igneous intrusion have 
been afterward raised and later exposed by erosion. In such 
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rocks the original structures may have been lost entirely and 
new ones substituted. A system of planes of division, along 
which the rock splits most readily, may have been developed. 
This structure is caUed cleavage and may cross the original 
bedding planes at any angle. The rocks characterized by it 
are slates. Crystals of mica or other minerals may.have grow~ 
in the rock in such a way as to produce a laminated or foliated 
structure known as schistosity. The rocks characterized by this 
structure are schists. 

As a rule, the oldest rocks are most altered and the younger 
formations have escaped metamorphism, but to this rule there 
are many important exceptions, especially in regions of igneous 
activity and complex structure. 

FORi11.A.TIONS. 

For purposes of geologic mapping rocks of ali the kinds · 
above described are divided into formations. A sedimentary 
formation contc:tins between its upper and lower limits either 
rocks of uniform character or rocks more or less uniformly 
varied in character, as, for example, an alternation of shale and 
limestone. Where the passage from one kind of rocks to 
another is gradual it may be necessary to separate two contigu
ous formations by an arbitrary line, and in some cases the 
distinction depends almost entirely on. the contained fossils. 
An igneous formation contains one or more bodies of one kind, 
of similar occurrence, or of like ,origi11. A metamorphic for
mation may consist of rock of uniform character or of several 
rocks having common characteristics or origin. 

When for scientific or economic reasons it is desirable to 
recognize and map one or more specially developed parts of a 
varied formation, such parts are called membe1·s, or are desig
nated by some other appropriate term, such as lent-ils. 

AGES OF ROCKS. 

Geologic time.-The time during which rocks were made is 
divided into periods. Srpaller time di visio'ns are called epochs, 
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and .still smallei· ones. staye.~ . The age of a rock is expressed 
by the name of tilie time interval .in which it was formed. 

The sedimentary formations deposited I during a period are 
grouped together into a system. The pr~ncipa.l divisions of a 
system are called sen:es. Any aggrega e of formntions less 
than a series is called a group . 
. Inasmuch as sedimentary deposits ac umulate successively 
the youriger rest on those that are old :r, and their relative 
ages may be determined by observing ll their positions. In 
many regions of intens~ disturbance, ho ]""ever, the_ beds have 
been overturned by foldmg or superpose l by faultmg, so that 
it may be difficult to determine their rehti ve ages from their 
present positions. Under such conditio~~ s fossils, if present, 
may indicate which of two or more formaUons is the oldest. 

I ' 
Many stratified rocks contain Joss ·rs, the remains or 

imprints of plants and animals which, a c the time the strata 
were deposited, lived in bodies of water ~r were washed into 
them, or were buried in surficial deposit I on the land. Such 
rocks are called fossiliferous. By stu rying fossils_ it has 
been found that the life of each period ( f the earth's history 
was to a great extent different from tl at Qf other .periods. 
Only the simpler kinds of marine life e isted when the oldest 
fossiliferous rocks were deposited. Fro11~ time to time more 
complex kinds developed, and as the sim j?ler ones lived on in 
modified forms life became more varie ~ - But during each 
period there lived peculiar forms, which d[d not exist in earlier 
times and have not existed since; these a]·e chamcteristic types, 
and they define the age of any bed of ro~~k in which they are 
found. Other types passed on from perida to period, and thus 
linked the systems together, forming a e~min of life from the 
time of the oldest fossiliferous rocks to the present. Where 
two sedimentary formations are remote fr rm each other and it 
is impossible to observe their relative po3itions, the character
istic fossil types · found in them may determine which was 
deposited first. . Fossil remains in the stnata of different areas, 
provinces, and continents afford the most !!important means for 
combining local histories into a general earth history. 



10 

It is many places difficult or impossible to determine the age 
of an igneous formation, but the relativ-e age of such a forma
tion can in general be ascertained by observing whether an 
associated sedimentary formation of known age is cut by the 
igneous mass or is deposited upon it. Similarly, the time at 
which metamorphic rocks were formed from the original masses 
may be shown by their relations to adjacent formations of 
known age; but the age recorded on the map is that of the 
original masses and not that of their metamorphism. 

Symbols, colors, and pattm·ns.-Each formation is shown on 
the·map by a distinctive combination of color and pattern and 
is labeled by a special letter symbol. · 

Patterns composed of parallel straight lines are used to 
, represent sedimentary formations deposited in the sea, in lakes, 

or in other bodies of standing water. Patterns of clots and 
circles represent alluvial, glacial, and eolian form9tions. Pat
terns of triangles and rhombs are used for igneous formations. 
Metamorphic rocks of unknown origin are represented by 
short cl~shes irregularly placed ; if the ro~k is schist the dashes 
may be an·angflcl in wavy liries parallel to the structure planes. 
Suitable combination patterns are used for metamorphic forma
tions known to be of sedimentary or of igneous origin. The 
patterns of each class are printed in various colors. With the 
patterns of parallel lines, colors are used to indicate age, a 
particular color being assigned to each system. 

Each symbol consists of two or more letters. If the age of a 
formation is kn_own the symbol includes the system symbol, 
which is a capital letter or monogram; otherwise the symbols 
are composed of small letters. 

The names of the systems and of series to which distinctive 
names have been applied, with the color and symbol assi~ned 
to P.a~h system, are given in order, from youngest to oldest, in 
the following table. 
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Symbols and colon assigned to the ?'ock systems. 

System. Series. • Sym· Color for sedi
bol. mentary rocks. 

l Q te l
Recent ........ } Q 

ua rnary ------------------------------ Pleistocene--- , 

Cenozoic . · ~tgg:~::=~~~~~ \ 
Tertmry ---------------------------------- Oligocene----- r T 

Eocene _______ _) 

Mesozoic { ~~f~~~g~~::::::~::::::~~:::::~ ::~::_::.::: :::::::::::::::::::: ~ 

~"'"''"I iF·••••••••~• ••••·•••••••••••• {~t~0}1 ! 
SURFACE FORMS. 

Brownish yellow. 

Ocher-yellow. 

Olive-green. 
Blue-~reen . 
Peacock-blue. 

Blue. 

Blue-gray. 
Blue-purple. 
Red-purple. 
Brick-red. 
Brownish red . 
Gray-brown. 

Hills, valleys, and all other surface forms have been produced 
by geologic processes. For example, most valleys are the result 
of erosion by the streams that flow through them (see fig. 1), 
and the alluvial plains bordering many streams were built 
up by the streams; waves cut sea cliffs and, in cooperation 
with currents, build up sand spits and bars. Topographic 
forms thus constitute part of the record of the history of the 
earth. 

Some forms are inseparably connected with deposition. The 
hooked spit shown in figure 1 is an illustration. To this class 
belong beaches, alluvial plains, lava streams, drumlins (smooth 
oval hills composed of till), and moraines (ridges of drift made 
at the edges of glaciers). Other forms are produced by erosion. 
The sea cliffis an illustration; it may be carved from any rock. 
To this class belong abandoned river channel§, glacial furrows, 
and peneplains. In the making of a stream terrace an alluvial 
plain is first built and afterward partly eroded away. The 
shaping of a marine or lacustrine plain is usually a double 
process, hills being worn away (degraded) and valleys being 
filled up (aggraded). 

All .parts of the land surface are subject to the action of air; 
water, and ice, w hich slowly wear them down, and streams 
carry the waste material to the sea. As the process depends on 
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the flow of water to the sea, it can not be carrie<l below sea 
level, and the sea is therefore called the base-level of erosion. 
Lakes or large rivers may determine local base-levels for certain 
regions. When a large tract is for a long time undisturbed by 
uplift or subsidence it is degraded nearly to base-level, and the 
fairly even surface thus produced is called a peneplain. If the 
tract is afterward uplifted, the elevated peneplain becomes a 
record of the former close relation of the tract to base-level. 

THE VARIOUS GEOLOGIC .SHEETS. 

A1·eal geology map.-The map showing the areas occupied 
by the various formations is called an areal geology map. On 
the margin is a legend, which is the key to the rna p. To ascer- . 
tain the meaning of any color or pattern and its letter symbol 
the rAader should look for that color, pattern, and symbol in 
the legend, where he will find the name and description of the 
formation. If it is desired to find any particular formation, its 
name should be sought in the legend and its color and pattern 
noted; then the areas on the map corresponding in color and 
pattern may be traced out. Tlw legend . is also a partial state
ment of the geologic history. In it the n~mes of formations 
are arranged in columnar form, grouped primarily according 
to origin-sedimentary, igneous, and ~rystalline of unknown 
origin-and those within each group are placed in the order 
of age, so far as known, the youngest at the top. 

Economic geology map.-The map representing the distribu
tion of useful minerals and rocks and showing their relations 
to the topographic features and to the geologic formations is 
termed the economic geology map. The formations that appear 
on the areal geology map are usually shown on this map by 
fainter color patterns and the areas of productive foi·mations 
are emphasized by strong colors. A mine symbol shows the 
lpcation of each mine or quarry and is accompanied by the 
name of the principal mineral mined or stone quarried . If 
there are important mining industries or artesian basins in the 
are~ special maps to show · these additional economic features 
are included in the folio. 
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St1·ucture-section sheet.-ln cliffs, canyons, shafts, and other 
natural and artificial cuttings the relations of different beds to 
one another may be seen. Any cutting that exhibits those 
relations is called a section, and the same term is applied to a 
diagram representing the relations. The arrangement of rocks 
in the earth is the earth's str·ucture, and a section exhibiting 
this arrangement is called a structure section. 

The geologist is not limited, however, to natural and arti
ficial cuttings for his information concerning the earth's 
structure. Knowing the manner of formation of rocks and 
having traced out the relations among the beds on the surface, 
he can infer their relative positions after they pass beneath the 

, surface and can draw sections representing the structure to a 
considerable depth. Such a se~tion is illustrated in figure 2. 

FIGURE 2.-Sketch showing a vertical section at the front and a landsca.pe 
beyond. 

The figure represents a landscape "\.vhich is cut off sharply . 
in the foreground on a vertical plane, so as to show the 
underground relations of the rocks. The kinds of rock are 
indicated by appropriate pattems of lines, dots, and dashes. 
These patterns admit of much variation, but those shown in 
figure 3 are used to represent the commoner kinds of rock. 

The plateau shovvn at the left of figure 2 presents to rard 
the lower land an escarpment, or front, which is made up of 
sandstones, formiug the cliffs, and shales, constituting the 
slopes. The broad belt of lower land is . traversed by several 
ridges, which are seen in the section to correspond to the out
crops of a bed of sandstone that rises to the surfa.ce. The 
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upturned edges of this bed form the ridges, and th,e inter
mediate valleys follow the outcrops of limestone and calcareous 
shale. 

Limestones. 
I 

Sandstones and con
glomer·ates 

Schists. 

a -
-

--
-

Shales. Shaly limestOnes. 

Sha\y sandstones. Calcareous sandstones. 

Massive and bedded igneous rocks. 

FrGURR :f.-Symbols u~ed in sections to represent different kinds of rocks. 

Whe1:e the edges of the strata appear at the surface their 
thickness can be measured and the angles at which they dip 
below the surface can be observed. Thus their positions 
underground can be inferred. . The direction of the intersec
tion of a bed with a horizontal plane is called the strike. The 
inclination of the bed to the horizontal plane, measured at 
right angles to the strike, is called the dip. 

In many regions the strata are bent into troughs and arches, 
such as are seen in figure 2. The arches are called anticlines 
and the troughs synclines. As the sandstones, shales, and 
Emestones were deposited beneath the sea in nearly flat sheets, 
the fact that they are now bent and folded is proof that forces 
hav~ from time to time caused the earth's surface to wrinkle 
along certain zones. In places the strata, are broken across 
and the parts have sEpped past each other. Such breaks are 
termed faults. T~o kinds of faults are shown in figure 4. 

At the right of figure 2 the section shows schists that are 
traversed by igneous rocks. The schists are much contorted 
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and their arrangement underg~ound can not be inferred. 
Hence that portion of the sectio~ delineates what is probably 
true but is not known · by obsert ation or by well-founded 
inference. 

a 
FIGURE 4.-Ideal sections of strata, shpwing (a) normal faults and (b) a 

tlwust Or 1'8Verse fault. 

The section also shows three sets of formations, distinguished 
by their underground relations. I The uppermost set, seen at 
the left, is made up of sandstonTs and shales, which lie in a 
horizontal posit~on. . These strat~ 'i"ere laid down under water 
but are now high above the sea, forming a plateau, and their 
change of elevation shows that a ortion of the earth's mass has 
been uplifted. The strata of ti is set are parallel, a relation 
which is called con_formable. . 

The second set of formations consists of strata that have been 
folded into arches and troughs. J These strata were once con
tinuous, but the crests of -the arches have been removed by 
erosion. The beds, like those of the first set, are conformable. 

The horizontal strata of the plateau rest upon the upturned, 
eroded edges of the beds of the s1ecbnd set shown at the left of 
the section. The overlying depo~its are, as their position shows, 
evidently younger than the unde~lying deposits, and the bend
ing and eroding of the older bedf must have occurred between 
their deposition and the accumulliltion of the younger beds. 
The younger rocks are ·unconfotwble to the older, and the 
surface of contact is an unconjor~1·ty. 

The third set of formations co sists of crystalline schists and 
igneous rocks. At some perio of their history the schists 
were folded or plicated by pressure and traversed by eruptions ' 
of molten rock. But the pressbre and intrusion of-igneous 
rocks have no11 affected the overlying strata of the second set. 
Thus it is evident that a considerable interval elapsed between 
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the formation of the schists and the beginning of deposition of 
the strata of the second· set. During this interval the schists 
were metamorphosed, they w~re ~isturbed by eruptive activity, 
and they were deeply eroded. The contact between the second 
and third sets is another unconformity; it marks a time 
interval between two periods of rock formation. 

The section and landscape in figure 2 are ideal, but they 
illustrate actual · relations. The sections on the structure
section sheet ate related to the maps as the section in the 
figure is related to the landscape. The profile of the surface · 
in the section cori·esponds to the actual slopes of the ground 
along the section line, and the depth. from the surface of any 
mineral-producing or water-bearing stratum that appears in 
the section may be measured by using the scale of the. map. 

Colurnnar section.-The geologic maps are usually. accom
panied by a colurnna?' section, which contains a concise 
description of the sedimentary formations that occur in the 
quadrangle. It presents a summary of the facts relating to the 
character of the rocks, the thickness of the formations, and the 
order of accumulation of successive deposits. 

The rocks are briefly described, and their characters are 
indicated in the columnar diagram. The thicknesses of for
mations are given in figures that state the least and greatest 
measurements, and the average thickness of each formation is 
shown in the column, which is drawn to scale. The order of 
accumulation of the sediments is shown in the columnar 
arrangement-the oldest being at the bottom, the youngest at 
the top. 

The intervals of time that correspond to events-of uplift and 
degradation and constitute interruptions of deposition are 
indicated graphically and by the word "unconformity." 

.1\ f:l y, 1909. 
GEOHGE OTIS SMITH, 

Directo1·. 
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