THE PHYSICAL FEATURES OF THE UNITED STATES.

BY PROF J. D. WHITNEY, CAMBRIDGE, MASS.
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N dcescribing the physical featurcs of @ country, we have first to consider the skeleton
or framne-worl: of mountains to which its plains, valleys, and river system are subor-
dinate, and on the direction and elevation of whose parts its climate is in a very

large degree dependent.

The skeleton of the United States is represented by two great systems of mountain
ranges, or combinations of ranges—onc forming the easterm, the other the western, side of
the frame-work by which-the central portion of our continent 15 embraced, These two
systems are the Appalachian ranges and the Cordilleras™ These systems are of very
different magnitude and extent. )

The Cordilleras are a part ol the great system or chain of mountains which borders
the Pacilic coast of hoth divisions of the American continent, and forms its dominating and
most imposing feature.  In South America, however, the chain—there called the Andes—
is comparatively namow, but, on the other hand, exceedingly elevated: it is also remark-
able in the way in which it hugs the coast, forming a lofty wall, as it were, on the Pacifie
edge of the continent, and being thus the cause that there are neither harbors nor navi-
gable rivers on that side ; and, besides, giving rise to extraordinary peculianties of climate
at its western base.  The chain is akio remarkable for the grandeur of its volcanic manifes-
iations ; its highest points being sublime volcanoes—which, however, are gradually losing
their power, and approaching the dormant, or cven the cxtinet, condition,

The Andes sink at the Isthmus, and almost disappear, so that a milroad of lictle less
thau 48 miles in length, and having an clevation of only 262.4 feet at its summit, there unites
the two occans. From the Isthmus north, the ranges pain rapidly in elevation, and
through Central America and Mexico become more and more complex in character, while
the yolcanic cones which are sentincled along their erests again increase in altitude, and
i the activity of their manifestationss Two of these cones—Popocatepet] and Orizabat
—are the culminating points of North America, being the only summits which surpass
17000 feet in altitude

From Mexico the system of the Cordilleras eénters our temitory, still widening and
gaining in complexity, Just above the southermn border of Arizona, along the parallel of
32°, oceurs the groatest depression of the Cordilleras existing anywhere north of southorn
Mexico ; here the contincat may be traversed without rising to an clevation of over 4000
fect. The country along this linc is 2 \able-land, with many short and broken ranges of
no great altitude buile npon it, but decply excavated by numerous caiions, as the namow
valleys of the streams are, in the Cordilleras, universally called, and of which that of the
Colorado river may be taken as the type.  On this platean, in latitude 35° thereis a trans-
verse east and west line of voleanoes, similar to that which traverses Mexico; these
grand volcanic concs, of which San Francisco Mountain is the lofticst and best known,
rise g0 nearly double the altitude of the platean on which they are built up.

The greatest width of the Cordilleras is along the line passing from the vicinity of
San Francisco, by Great Salt Lake, to Fort Laramice, or between latitudes 38° and 42%
here the mass of mountains attains a breadth of fully a thousand miles, and if the Black
Hills, an outher of the Rocky Mountains, in latitude 44°, are included—as they may
properly be—the total breadth of the complex of ranges will be, in its maximum, over
1100 miles. The whole arca embraced within the mountainous belt which we call the
Cordilleras is but very little, il any, short of a million of square miles; henec it may, with
propricty, be called the greatest physical featurc of our temitory, '

T'a roughly indicate the shape of the mass of the Cordilleras, we may consider it a3
having a lozenge-shaped figure, bounded by two parallel north and south and two north-
west and southeast sides.  The length of cach side is approximatcly 600 miles. The west-
ern edge of the figure corresponds in trend to the line of the Paciiic coast, which,as a
glance at the map will show, is northwest and southeast as far as Cape Mendocino, and
from there to Vancouver 1sland north and seuth nearly. The north and south trending
portion of the Pacific edge of the Cordilleras is known as the Cascade range ; the north-
west and southeast range, as the Sierra INevada, Here, boerdering on the Cascade and
Sierra Nevada ranges, but still nearer the ocean, are the Coast ranges, paralle] with the
loftier masses on the east, and inosculating with them, at various points, in such a manner
that a distinct scparation between coast and interiov vanges seems hardly possible, either
on geographical or geological prounds.

i

# The names “ Cordilloras” has beet praposed Ty the writer, and i2 gradoally coming into ysc, 25 & eomprelensive term for
the vast compies of ranges west of the rasth meridian, whicl are so connected together as 19 demand 4 nate which shall in-

clude them all.
4 It does nat yet appeac to bo defiaitely sedled which of those fwo volcanic masaes is the Digher. The most recent measure-

ments give the palio to Crizalw, but we have no meaps of sscertaining how tilstworthy they are
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The Rocky Mountains proper, with theiv continuations southward in New Mexico,
form the north and south trending portions of the castern rim of the Cordilleras, and in
latitude 43°, nearly, the change from a northern to a northwestern direction of the ranges
takes place, the Big [Lom, Wind River, Bitter Root, and other subordinate ranges of which
the chain is here made up, having the same northwesterly trend as the Siema Nevada,

The Jozenge-shaped figute thus indicated, framed in, as it were, by the Cascade range
and Sicrra Nevada on the west, and the Rocky Mountains on the east, encloses a high
platcau, which, through its centre, east and west, has an elevation of from 4,000 to 5,000 feet
above the sea-level, and which falls off i height toward the north and south from that
central line. This platcau has built upen it a great number of ranges of mountains, the
waters finding their way down whose slopes are discharged into the Pacific, chiefly by the
Columbia and the Colorado, or else they luse themselves in the descrt, and do not tun
to the sea at all, but cvaporate and disappear,  But before noticing the remarkable pecu-
liarities of the drainage of this vast platean, the ranges which traverse it, with their com-
plicated network, must first be bricfly described. '

There is no one of these ranges which can fairly be considerad the dominant one ; but
the Wahsatch comes ncarest to occupying that position. This chain forms the castern
edge of the “Oreat Basin,” or the vegion without drainage to the ocean, and it extends,
with a nearly north and south course, through six deprees of latitude, rising very precipi-
tously from the platean, as seen from the westemn side, to an clevation of from 4,000 to
6,000 fcet above it.  Right through the centre of the Wahsatch pasees the Union Pacific
Railroad, by means of one of those deep gorges which cut the range alinost to its base, and
without the aid of which it would have been almost impossible to traverse the continent,
anywhere near this latitude, except by an Immense detour ejther to the north or the
south,

Between the Wahsatch and the Rocky Mountains is the most elcvated portion of
the great continental plateau, which cmbroces the sencs of the * Parks,” beginning with the
San Luis Park, and cending with the so-called Laramic Plains, winch, with the South,
Middle, and North Parks, form a plateau, traversed by spurs of the Rocky Mountains, and
having an clevation of rom 8000 to 1000 feet a2bove the sea-level, the highest portion
heing in latitude 39° along the northern edge of the South Park, from which there is a
gentle decline in both directions.  The great fresh-water Tertiary plains of southwestern
Wyoming belong to the same lofty plateau, and it is over these that the railroad passes,
keeping always at an elevation about equal to, ot in places even greater tham, that of the
summit of the Sierra Nevada on the line of the Central Pacific Railroad,

The only well-dehined range between the Wahsatch and the Rocky Mountaing is the
Yuintah ; and this is the only high and well-marked chain in the Cordilleras which has an
east and west trend.  South of the Yuintah is a region of tremendous cafions, ragoed and
almost inaccessible where the streamns—branches of the Colorado—have worn down thicir
beds in the soft, horizontally-stratified rocks, in the most surprising mannct, so that the
region is one which almost entircly forbids all passage through it

Between the Wahsaich and the Sierra Nevada are a great nwmber of nearly parallel
ranges, which have a dircction a Jittle east of north and west of south, and arc gencrally
long, nartow, and precipitous.  These ranges rise from a base of 5,000 leet high, or nearly
that, and run obliqucly across from the Sierra Nevada to the Humboldt River, which
marks the limit of their ¢xtension toward the north. Beyond this, we strike the southern
edge of the stupendeus volcanic plateau which covers so large a portion of eastern Ore-
gon and Washington Territory, as well as of southwestern Idaho, northem Neyada, and
notheastern California, Rising to a considerable height above this voleanic platean is
the range of the Blue Mountains, which lies to the west of Snake River, in eastern Ore-
gon, and which is perhaps less known than any ether chain of mountains within our hmits.
Ta the west of Snake River are groups of broken ranges, which bave hardly yet received
names, and which have been but little explored, although they have been for vears the
seene of more or less successful gold-mining,

Here it may be remarked, that the central portion of the Cordilleras, or that em-
braced in the belt of States and Territories lying between, and including, Colorade and
California, bas become very much better known than the regions to the north and south,
With the publication of the work of the various State and United States surveys which
have been going on adjacent to the line of the Overland railroad, we shall scon be placed
in possession of quite detailed maps of the region in question, while the extreme northern
and southem portions of the Cordilleras, within our limits, have, as yct, received bnt a
scanty share of attention,

The height above the sea-level of the varous vanges of mountains indicated above
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now demands a brief notice. The most clevated portion of the ranges is on the highest
region of the plateay, ar in the beli which siretches from California to Colorado. The
highest part of the Sterra Nevada is ncar the parallel of 36°30), and here the peaks rise to
aver 14,000 feet, while the passes have an clevation of not far [rom 12,000, The culmina-
ting puint of the Sicrra, Mount Whitney, lalls a little short of 15,000 fcet, the Jatest meas-
urement giving 14,887 feet as its height., From here towards the north the range dechnes
gradually in aldtude, and, where the rahoad crosses, the pass is anly 7,000 feet above the
sea. At Lassen’s Peak there i 2 great break in the range, which may, indeed, there be
said to have an end. Beyond this, the Sierra and the Cascade range assume rather the
furm ol a platean, on which, however, several grand voleanie cones have been built, be-
ginning with Shasta and continuing with Pitt, Heood, Adams, St Helens, Rainier, and
Raker. Of these, Shasta and Rainier are the highcst, and of almost exactly the same cle-
vation, if the resulis of the latest measurcment of the latter by the United States Coast
Survey are to be depended on, diifering as they do by more than 2,000 feet from the
lertmer one by the Wilkes United States exploring expedition.

The highest points in the Rocky Mountains are nonc of them, so far as known, quile
equal in altitude to the highest in the Sierra Nevada; but while there are only a few
peuaksin the Jast-named chain which exceed 14,000 feet, there are in the Racky Mountains
a very large number which range between 14,000 and 14,300, their differences of altitude,
in fact, falling within the limits of baromelric crror of measurement, sa that a long time
must elapse before they can be arranged according to their relative rank. Tt is, indeed,
one of the most curions facts, in connection with the different mountain groups of the
Cardilleras, that Lhe doramating peaks are so nearly of the same height™

The culminating points of the Wahsatch, Yuintah, and East [Tumbalde rimges will, it
i¢ believed, not exceed 13000 feet in elevation; but no definite statements have yet been
published in regard to these mountaing by the chief of the “ TFortieth Parallel Survey,”
under whose directions they have been examined and measured.

The drainage of the region cnclosed between the Racky Mountains and the Sierra
Nevada is vory remarkable. Owing to the great elevation of the central portion of the
plateau, the streams rising on the western slope of the ranges which crown the eastern
edge of the mass of the Cordilleras have ta find their way to the sea by means of long
detours to the north and south. The sources of these streams are in the Wind River range,
where the Colorado, the Columbra, and the Missouri head,

In the higher portion of the vast trigngular area embraced between the two great
rivers that drain the western slope of the Rocky Mountains lics the Great Basin, which
includes almaost all the State of Nevada, as well as the western portions of Ueabh. Here
the amount of the rain-fall is very small, and the evaporation rapid, so that the streams
orow “small by degrees and beaotitully less” as they leave the mountains, finally disappear-
ing altogether in the walleys at their base. There are many of these “sinks” as they are
called, each the place where the drainage of some particular range or group ol ranges dis-
appears. By far the most important of these, howeyer, is the sink of the Curson and
[Tumbaolde, the. former stream coming down the eastern flank of the Siemra Nevada, the
latter preserving its existence for move than zoo miles, and running acrass the whole of
narthern Nevada, transverse to the general direction of the ranges in that State, and thus
affording the only practicable railroad roule from cast to west. It also marks, as before
suggested, an imporiant change in the geology, since its course 18 along the southern edge
of the great volcanic plateaun of the West.

Want of navigability is a characteristic of all the streams which drain the Cordilleras to
the west. lnstead of the vast stretehes opened to steam navigation by the Mississippi and
all its tributaries, allowing access to points (wo and three thousand miles away from the
mouth of that mighty river, we have the Colorado, which 15 hurdly of any account ar all
for the purposes of navigation ; the Columbia, with two portages by railroad hefore the
Cascade range s crossed ; the Sacramnento, navigable for moderate-sized boats for about
sixty miles only ; and, with these cxecptions, no stream of any importance ad opening
access to Lhe interior, along our whole Pacific coast—while, it may be added, the same
drawback to commercial prosperity marks the entire coast of South America.

The number of water-fallz within the Cordilleras is ne doubt large, although few, if
any, have yet attained celebrity, The most important are those of the Snake River, called
the Shoshone Falls, and these are worthy to be ranked as bur little inlerior to Niagara i
grandeunr, all the features of the adjacent cottntry being, in each case, taken into account.
Situated in the midst of the veleanic region, with stupendons over-hanging cliffs of
basallic lava, the Shoshouc Falls may be classed with the Niagara, the Zambezi, and the
Kaicteur, the cataracts which are typical, when volumt and clevation are both taken into
account. The Yosemite 17alls, on the ather hand, are perhaps equal, or even superior, to
anvthing yet discovered, when vertical height and grandeur of surrounding scenery ave
considered, without reference to the volume of the water falling.

Leaving now the Cordilleras, we have next to consider the castern border of our
territory—the northeast and southwest trending mass of ranges, kuown as the Appala-
¢chiang ; and in this portion of cur little #dsz#amé of the physical features of the United
States, we shall have to rely less on our own observations, aud more on the labors of
others, and especially on those of Prolessor Guyot and of Professor |. P. Lesley, of
the Penunsylvama Geological Survey, who have hoth lahored with zeal and ability in

* It imay be mantipned here, that the statement contienally repented in (g text-hoolts of geopraphy in regerd Lo the great
elevation of 31t Brawn, Mt Huoker, and 31 5t Elias, all sordly of ouc borders, have no basis of (act on which 10 res. BL
Hrawn snd Mt, Hocker bave never been measurod at all, and the Tieleht of My, 5L Elias hus never been definitely ascertainad,
the dilferent measurements difering néacly 3,000 feet from cach other.

making the topagraphy of our eastern border intelligible, when State and United States
help has heen but sparingly besiowed.

A glanee at the map shaws that the central portion of North America, from the Gulf
of Mexico to the Arctic Ocean, is a region of great rivers and lakes, aud not of mountains
A sinking of the land of Jess than 1,000 feet would open a watersway throogh from north
to south ; 2,000 feet of such a sinking—or an cquivalent nise of the ocean—vonld divide
our terrilory into two distinct and remote portions,  Ou the east we should have a com-
paratively namrow belt of land cxtending in a northeasr and scmthwest direction from Penn-
sylvania to Georgia, with groups of outlying islands on the north, especially in about lati-
tude 44° where the tops of the Green, White, and Adirandack mountains would risc in
the form of lofty and precipitous islauds above the waste of waters. On the west, the mass
of land remaining uncovered would he of grand, almost continental dimensions, fox its
breacdth would be fully equal o 1,300 miles, narrowing as we follow it northward, while in
length, narth and sonth, it would extend entirely across our territory,  The breadih of the
occan separating these musses of lund would be nat far fram a thousand miles. And afler
first sketching the tapographical peculianties of the Appalachian range, we will then
brictly consider this lower region, which includes the great valley of the Mississippi and jts
tnbutarics. |

The Appalachian chuain extends from the promontory of Guspd, in a general south-
westerly direction, for a distance of aboul 1,300 milcs, inte Alabama, where it dies out,
and becomes lost under the horizontal strata of more recent geological formations whicl
caver nearly the whaole surlace of that State.  The base fram which this ¢hain rises, on the
eastern side, is the Adlantie sca-board, which, 10 the early history of the United States,
seemed to be the whole country, and which is still cornmercially the most important, and the
seat of its largest citics. This plain is slightly mnclined towards the Atlantic, and its eleva-
tion above the sea is inconsiderable. In New Lngland it hardly exceeds 300 to 00 foct;
but towards Lhe south, after passing the Bay.of New Yorl:, where it 15 nearly at the sea-
level, it gains in altitude and alse in width, finally attaining a height of a thousand feet and
a breadrh of some iwo hundred miles. The western base of the Appalachian range ig
the great platcau region, which descends gradually towards the Great Lakes and the
tributaries of the Ohio, having a general clevanion of a thonsand feet or more, but deeply
cut into by the streams which traverge it, and which mun in valleys depressed fram 300 to
soo [eet below the general level of the country,

The Appalachian chain presents, in many of its features, a most marked contrast to
the Cordilleras just described.  In many respects the relations of the Lwo sysicms of cleva-
tigns are like those borae by the Alps and the Jura. The Cordilleras, hawever, are vastly
grander in dimensions and more complicated and less a unit than the Alps; while, an
the other hand, the Appalachians and the Jura huve several striking points of resemblance.
(Of these the mosl characteristic Is, the presence in both chains of aumerous nearly payallel
lines of elevation—wrinkles of the surface or folds of the strata, as they may be called—
which preserve their regularity of lorm, parallelism, and equality of height aver long dis-
tanccs, so that they seem almost like artilicial walls, in this respect differing maost wonder-
fully in character from the runges of the Cordilleras, which seem to delight in icregularity
of outline and in lack of perdstency of form. It is especially in the middle portion of the
Appalachian chaln that these peculiar chavacters are well developed, Tawards the north,
and aguin at the opposite extremity, in the southern region, the parallelism of the subordi-
nate members s almost lost, the structure of the range becoming more irregular and com-
plicated. According to Professor Guyot, there is one feature which distinguishes the
Appaluchian systamn from that of the Jura: this is, the well-marked division of the former
into two longiludinal zones of elevation, one tumed towards the shores of the Athantie, in
which the form of parallel chains just spoken of predominates, and the other towards the
interior, and mude up of clevated and continuons plateaus descending from the summir of
their caslermn escarpment, 1n the centre of the system, in gentle stages towards the hasias
of the lakes and the valley of the Ohlo. Thus, in reality, there are two somewhut distinet
regions traversed in crossing the chain through its central portion, from east to west ; one
a zone of parallel ranges and longitudinal valleys, the other a region of plateaus with acea-
sional izregular and quite subordinate chaing wrinkling their surface.  Thus, thevefore, there
is lacking in the Appalachians that almost entire uniformity of structure which prevails in
the Jura,

Profeszor Guyoer calls attention to a conspicuous feature of the mast folded portion of
the Appulachians, chamcterizing the chain through its entire lemgrh. “This is the exist-
ence of a great central valley running through the system from northeast to southwest,
which can be traced without difficulty, althongh not perfectly uniform in its development,
1t is the Lalke Champlain and Hudson River Valley in New York, the Kittatinny Valley
of Peunsylvania, the Great Valley of Virginia, and, tinally, still further south, the Valley
of East Teunessece. The chain, or system of chains, berdering this central depression on
the southeast 1s aldo « persistent feature of the Appalachian system, lor it extends with but
few interruptioms from Vermout to Alabama, being koown by a variety of names, as it
pazscs from ome State into another. It s the Green Moontain range of Vermont, the
Highlands of New York,.the South Mountains of Pennsylvania, the Blue Ridge of Vir-
ainia, and, finally, the Trom, Smoky, and Unaka Mountaius of North Carolina and Ten-
nessee.

Posacssing these features in common, as a wholg, the chain of the Appalachians pre-
sents three shbdivisions, each exhibiting its own wellmarked peculiarity of structure.
These are the northern, extending frem Gaspé to the Hudson ; the middle, from New
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Vork to the Kanawha or New River in Virginia; the southern, from New River to
the sonthwestern extremity of the system.  Eachiof these subdivisions has its peculiar curva-
turc and general ditection. The notilicrn trends to the north from the Iudson River to
acar the Canada line, then bends to the castward, swecping a great curye, so as to present,
on the whole, ils cencavity to the southeast; the middle subdivision also curves quite
regularly, the ridges trending from east and west around to southwest, sa that the concavity
faces the Aclantic shore, while the most southern portion of the range, rom New River
southward, bends to the west again, 5o as to form a gentle curve concave towards the north-
WESE

The most northern division of the three is quite distinet from the next one south, both
geographically and geelogically. It includes all the mountain groups and ranges north and
cast of the Mobawk and Hudson valleys, which make a complete break through ihe sys-

temy, hath vertically and longitudinally, forming the great natumal highway between the
East aud the West, or the Great Lakes and the Atlantic sea-board. ‘This was the fivst route

across Lhe country which was traversed by canal and railroad.  So complete is the physical
break here, that a rise of the ocean of 400 feet only would sepatate all the exiensive region
included between the Si. Lawrence, the Atilantic Ccean, and the Hudson and Mohawk
valleys, into a great island entirely detached from the rest of the continent. A rise of
140 feet only would dotach all that country which lies cast of the Hupdson and Lake
Champlain,

The subdivisions of this eastern group of the Appalachians are necessarily rather artifi-
cigl, for the mass of elevations is very irregular in its developmient. The most continueus
rangc 1§ that of the Green Mountains ; but this is flanked on cach side by higher groups:
on the cast, the White Mountains; on the west, the Adirondacks. Of the first-named
group, Mount Washington is the calminating point, and it 1s 6,288 feet high; of the last-
mentioned, Tahawus, with an altitude of 5,379 feet, is the dominating peak. Grevlock, in
Massachusetts (3,505 feet), and Mount Mansfield in Vermont (4,430 fecl}, arc the highest
points in those Statos.

The line of summils exiending through Massachusetts and New IHampshire, be-
ginning with Wachusett an the south, and extendmg up to the White Mountaing, throagh
Monadnock, Sunapee, Kearsarge, and other peaks, is broken and irregular, Both the
White Mountains and the Adirondacks are rather jsolated masses, while the Green Moun-
Lamns proper are in more intimate connection with the Canadian range which tcrminates
i Guspé,

The gentral division of the Appalachian chain extends from the Hudson River to
the Kanawha, which makes an almost complete cut across the chain, heading n the Bloe
Ridge and marking an importane change in the character of the topography,  This central
division ol the Appalachians 1s about 450 miles in length. Tt is very narrow towards its
northem end, but widens out in Pennsylvama, decreasing agam in Vimginia, It s com-
posed of a considerable number of subordinate chains, much curved foward the west, and
remarkable for their regularity, their parallelism, their abrupt declivities, and their moderatc
clevation, both relative and absolute ; they rarely risc to 2,500 feet abave the sea-level

West of this division of the Appalachian chain 1s the great plateau, which oceupies all
that part of New York which lies south of the Mohawk, and also the northwestern part
of Pennsylvama, and rcachcs an elevation near Lake Ene of sooo feet.  From this
table-land the dminage descends by the Great Lakes to the St Lawrence, to the Guolf of
Mexico by the Ohio, and to the Atlantic by the Susquehanng, which breaks across the
whole chain, finding its way in the most vnexpected manner through gaps in the different
rangcs.

The topography of the Appalachians in Pennsylvania has been carefully worked out
by the State Geolegical Survey, and it is so remarkable in its character that some addi-
tional details may with propriety be given in regaid to that portion of the chain,

According to Professor H. D. Rogers, the mountainzone of Penpsylvania may be
divided into five wellmarked parallel belts, which are as follows, when enumerated in order
from the east toward the west: 1st. The South Mountains, already mentoned as being

the continuation of the Highlands of New York, and the equivalent of the Blue Ridge of.

Virginia; 2d. The Great Appalachian Valley; 3d, The Central Appalachian Ridges, or
the Appalachian chain proper; 4th. The Suob-Alleghany Valley; sth, The Alleghany
Mountain, or the southeast cscarpment of the Alleghany Plateau.

The South Mountains have already been alluded to as part of the system of ranges
bordering the great central depression of the Appalachians on the cast. In Pennsylvania
this belt consists of two quite detached ranges of hills, one of which is the prolongation of
the New York Highlands, the other the northeastern termination of the Blue Ridge:
both these groups of hills have a moderate clevation in Pennsylvania, hardly exceeding 6oo
or yoo fect,

The Appalachian Valley, or Kitlatinuy Valley, as it is usually called, stretches across
the State from the Delaware to Muryland, forming a part of the great central valley pre-
vionsty mentioned.  In Pennsylvania this has an elevation of from 200 to 6co feet, and it
forms a broad, moderately nndalating plain, baving a width of from fen to eighteen miles,
This valley is, beyond a doubt, one of the most favored parts of our country ; climate, soil,
mineral resonrces, and scenery all combine to lead it charms.

The third division, or the Appalachian chain proper, may be thus described, nsing
nearly the Janpguape of Professor H. D. Rogers:—-1t is a complex chain of long, nartaw,
very level mountain ridges, separated by long, nasrow, parallel valleys  These ridges
sometimes end abruptly in swelling knobs, and sometimes taper off in long, slender paints.

Their slopes are singnlarly uniform, being in many cases unvaried by ravine or gully for
many miles; in other instances they are trenched at equal intervals with great regularity,
Their crests are, for the most part, sharp, and they preserve an cxtraordinarily equable cle-
vation, being only here and there interrupted by natches or gaps, which somctimes descend
to the waterJevel, so as to give passage to the rivers. The whole range is the combined
result of an clevarion of the stmiz in long, slender, parallel ridges, wavedike in form, and of
cxcessive erosion af them by water; and the present configuration of the surface is one
which' demonstrates that a remarleble, and as yet little undersiood, series of geolagical
cvents has been concerned in sts formation. The ndges, which are but remnants of Lhe
eroded sfrata, are variously arranged in groups with long, narrow crests, some of which
preserve remarkable straightness for great distances, while others bend with a prolonged
and regular sweep.  In many [ustances, two narrow, contigmons, parallel mountain crests
unite “at. their extremities, and enclose a deep, narrow, oval valley, which with its sharp
mounfain sides bears not vnfrequently a marked resemblance to a long, slender, sharp-
pointed canoe.  There are two classes of these boatshaped valleys, one possessing a syn-
clinal strocture, or having geclogically higher strata in the middle of the trouph, the lower,
harder rocks forming the stecp, narrow, enclosing mountains; the other having the anti-
clinal form, being valleys scooped longitudinally ont of the summits of the arches by an
excessively energetic crosive force of water cutting through the harder upper strata, down
inta the soficr, lower ones  Doth classes, though thus begirt by steep, sharp, and very
strong ridges, arc usually entered by more than one notch or gap, affording pass-wavs to
the streams. These gorges constitute a most mmportant featare in the hydragraphy of the
country, as they permit a ready transit, at the general level of the country, through and
among crowded and steep mountain-ridges, which, when these arc absent, ave found to be
difficult of passage even for common roads, Tt iy through these gaps that the rivers of
Pennsylvanta find their way to the ses, almost the cotire drainage of that State being
across the whole breadth of the chain, TInterspersed amaong the narrow ridges and valleys
are wide tracts of table-land, of the same genergl elovation as the ridges themselves.  Some
of these are formed by the merging topether of two or more ridges, which flatten aut before
uniting ; others arc broad synclinal plateaus, or high flattened mouniain basins, subdivided
at their ends nto a series of spurs projecting lile ngers.

The other two divisions of the Pentisylvaniz mountainzone, namely the Sub-Alle-
chany Valley and the Alleghany Mountaing, are of subordinate importance and need not
here be dwelt on farther. The latter is indeed only the escarpment of the great plateau
which, properly, forms the westem base of the Appalachian system.

Greater diversity of structure and increased altitude mark the southern division of the
Appalachians, or that part of the cham which extends from New River towards the south-
west,  Here, however, we have no such careful stadies of the topography as have been
made in Pennsylvania, and for our knowledge of the relations of the different groups of
ranges we have to depend chiefly on the investigations of Professor Guyol. As before
remarked, the main chain which borders the Great Valley on the east, and which separates
it from the Atlantic sca-board, bears off more to the southwest, leaving a considerably
wider space between it and the ocean, and in this southern extension it assumces the name
of the Blue Ridge. This castern chain now becomes the divide belween the waters flowing
into the Atlanfic and those whieh run to the Mississippl, the New or Kanawha River
having its source on the extreme eastern border of the mountains, crossing all the ridges
in & northwesterly direction, or just the opposite of what we have previously noticed as
occurting in the case of the Susquchanna, There are marked peculiaritics of structure
which accompany this complete reversal of the lines of direetion of the dwainage of the
chain. That rematkable looped structure of the ranges which we have observed as occur-
nng it Pennsylvania gradually disappears as we go southward, and iostead of it we have
strmght outcrops eut off by ablique faults, and a gencral broadening and increased eleva-
tion of the mountain masses, Ln the high regions compnsed between the Blue Ridge and
the great chain of the Iron, Smoky, and Unaks Mountains, separating North Carolina
from Tennessee, we have the culminating portion of the whole chain of the Appalachians
Here, for an extent of more than 15o miles, the mean elevation of the vallev from which
the mountains rise is more than zoco feet, scores of summits reaching 6,000 feet, while the
loftiest peaks rise to a height of 6,700 feet.  To the west of this high region Is the valley of
the Tenncssee, the continuation of the Great Central Valley previously noticed as a
marl:ed feature of the whole chain.  This valley rises as we go south, and attains its prearest
elevation in the basin of the Now River, where it reaches a height of 2,600 feet. Along
the Tenmessee it widens out to nearly sixty miles, and has here a mean height of nat more
than about 1,000 feet, which is only one half of that of valleys in the high mountain region
to the east, in North Carglina,

Beyond thig, still farther to the west, is the platean of Tennessee, known as the Cun-
berland Mountains, which are indeed but the escarped edges of a table-land some thicty or
forty miles wide, which stretches along between the Curnbetland and Tennessee nvers,

Between the Appalachians and the Rocky BMountams there are, within our borders,
no connected masses of mountain ranges; isolated hill ranges rise, like islands, at various
points, as in Missouri and Arkansas; and there arc a fosw shorf ranges on the south shore
of Lake Superior.

North of the Great Lakes and the St Lawrence, however, theve is the dividing range
which separates the waters flowing into the last-named stream from those which run into
Hudson's Bay. This is an imperfectly known region, wonderfully cut up by rivers and
dotted with lakes The highest peints of the Lanrentian range, as these mountains are
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called, is supposed ta be where the Saguenay cuts the chain, and 4,000 feet is given as the
approximate elcvation, while peaks in the paralle]l ridges nearer the 5t Lawrence exceed
half that height. Among the summits seen with such picturesque effect from Quebeg, Mt
St. Anne is the highest, and 18 given by Bayheld at 2,687 feet.

This range falls off in ¢levation as we follow it west, and in the country between the
Ottawa and Lake Huron the highest summits do not appear to exceed 1,500 to 1,700 fect.
The range is made up of rounded hills, denscly wooded, almost exclusively with coniferous
trees on its higher portions.  lts valleys are very wide and full of great ponds and lakes, so
that one may traverse almost the whole region with the aid of the birch canoe. As Sir
William Logan remarked, i 1883, over 2 thousand lakes have alrcady been laid down on
the maps of the Canadian portion of the Laurentian Mountains, although the region has
been as yet only imperfectly explored, :

We have thus rapidly sketched the most striking .features of the great ranges of
motntains which fornmn the frame-work of our territory, and have now to say something of
the iterior regions thus enclosed. And the most noticeable facts in regard to this vast
area arc its slight clevation above the sea-level and the general plain-like character of its
surface. These conditions are well illustrated by the statement that at Cairo, the junction
of the Ohio and the Mississippi, we are 1,100 miles from the mouth of the last-named river,
and yet only 322 feet above the sea-level. At Pittsbmg, the bead of the Ohio proper, 973
miles further up, we have attained an elevation of only 6gg feet. Going in the opposite
direction, or following up the ttibutarics of the Mississippi and Missouri, which come in
from the west, we have a similar condition of things. One may travel up the Platte or
Kansas for hundreds of miles, nising so gradually and imperceptibly that the country scems
all the time a level plain.  IFrom Council Bluffs to the source of Ludge Pole Creek—along
the line of the Union Pactfie Ratlroad—the ascent averages enly five feet to the mile,
Yrom St. Paul, which ie §28 feet aboye the sea only, we travel for 670 miles westerly before
the mouth of the Yellowstone is reached, and here swe have attained an altitude of only
2,010 feet, with an average rise of only two feet to the mile,

The Great Lakes, those vast expansions of the upper waters of the St. Lawrence, are
among the grandest of the geographical features of the North American continent, They
are remarkable for their immensc arca and uniformity of elevation above the sea-level, and
the consequent facilities which they aflord for commereial intercoursc among the Bfates
which arc near them. Their combined area is equal to a little more than goooo square
miles, Lake Superior having over 30,000, and Michigan and Huron cach over 20000
squarc miles of surface.  Erie, Huron, and Michigan are nearly on the same level, the ex-
treme differerice between the fivst and last named being only about ninsteen feet, while
Superior is only twenty-two fect bigher than Michigan, or forty-one abwve Erie. The
divide between the Great Lakes and the waters Aowing into the Mississippi and its tribu-
taries is also everywhere low, and at the lower end of Lake Michigan it is so trifling that
only a small amount of cxcavation has been required to cause the waters which formetly
flowed into that lake to run towards the Gulf of Mcxico, Lake Ontario is, indeed, 341
feet lower than Lake Erie, about balf the descent from ouc to the other being made in one
single plunge of the vast body of watcr, forming a cataract which bhag, iu all probability, not
mote than one rival in the world

The level and fertile region of the Mississippi Valley is prolonged towards the far
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southwest, around the Gulf of Mexico, and far into the interior of Texas, where it fnally
passes into the clevated, barren plateau of the Llano Estagado,

From such facts as those above mentioned it may with propriety be inferred, that
thore 5 a gveat uniformity of character over the vast area enclosed between the Appala-
chians and the Rocky Mountains ; so far as its availability for settlement and cultivation
arc concerted, the most inportant differences scem to result from the unegual distribution
of rain upon it. Between the Appalachians and the Mississippi, aud for some distance west
of this river, the annual precipitation is ample [eor the purpeses of agriculture, and, in con-
sequence, this region is pre-eminently the agricultural portion of our territory; its gently
andulating surface is abundantly wooded, and hardly anywhere too rongh for cultivation,
whilc a very large portion of it is covered by a soil of unequaled fertility.

But as we leave thes Mississippi and the Missouri behind us, traveling westward, we
gradually cnter a region of diminished rain-fall ; the trees decrease in namber, and finally

become exclusively limited to the banks of the streams, while the general surface of the

country is covered by a heavy growth of nuirittous grasses ; and this continues until the base
of the mountains is reached, when moisture from the melting snows on the higher summits
is sufficicnt to nourish and support a forest vegetation.  This pastoral, rather than agricul-
tural regiom of our temtery cxtends from about the ofth meridian west untl we have
visen so high on the slope of the Cordilleras that the clevated and mountainous character
of the country ferbids all culdvation,

We have, viewing our territory in the most gencral way possible, four great divisions
of it surface ;—rst, The eastern sea-hoard, and the Appalachian ranges which pregs so closely
upon it; this is the commercial and manufacturing region.  2d. The Great Central Valley,
pre-cminently the agricultaral region. 3d. The pastorzl, or the region of the plains, 4th.

The mining region, or the Cordilleras,
"The nearness to Curope, the abundance of its water-power, the variety and value of its

forcsts, its inexhaustible resources in coal and iron, the cxcecllence of its harbors—these are
the conditions which delcrmine the east as the leading commercial and manufacturing
region. Wonderful richness of soil, natural facilicles for internal commerce, afforded by
an untivaled system of rivers and the ease with which railroads may be constructed,
vast deposits of coal and iron ore—these arc the gifis of nature to our Contral Valley, and
such as will enable it, while surpassing the cast In agriculture, to vie with it in conmmerce.
The mineral and metallic wealth of the Cordilleras has within the past twenty-five years
brought that preyiously unknown region within the pale of civilization, and it is already
opened to commercial intercourse with the East and the Odent.  Tortions, indeed, of the
extreme wesgtern border of cur territory are ta be classed among the most fertile distriets
of the country; but this fact would probably have remained long unknown had not ths
discovery of gold in that region drawn thither a numereus and cnergetic population. And,
as if to render morc and morc feasible the at fust doubtfully mocted project of an over-
land railway, the existence of rich deposits of silver, in various parts of the Great Basin,
became a wwell-ascertained fact, after the most productive pold-ficlds had begun to fall off
in their yield ; and it was thus elearly demonstrated that the natural difficulties of a central
route actoss the Continent must be overcome, however great they might be, in order that
the East and the farthest West should come iuto close connection with each other.
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