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PREFACE.

THE new work I here submit to the
public is the fruit of three years travels
and residence in the United States, in a
frame of mind very dissimilar from that
with which I visited the Ottoman domi-
nions, and when the face of affairs was ex-
tremely different.

In 1783 I set sail from Marseilles on a .
pursuit agreeable to my inclinations; and
with that alacrity, that confidence in others
and in myself, which youth inspires. I
gayly left a country of peace and plenty, to
live in a land of barbarism and wretched-
ness, without any other motive than that
of employing the time of a restles and ac-
tive youth in procuring knowledge of a
new kind, and through it's means of em-
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bellishing the remainder of my life with a
radiant circle of reputation and esteem.

In the year'3 on the contrary (1795), I
embarked at Havre with that disgust and
indifference, which the sight and experi-
ence* of injustice and persecution impart.
Sorrowful at the past, anxious for the fu-
ture, I was going with distrust to a free
people, to try whether a sincere friend of
that Liberty, whose name had been so pro-
faned, could find for his declining years a
peaceful asylum, of which Europe no longer
afforded him any hope.

In this disposition I visited successively al-
most all parts of the United States, studying
the climate, laws, inhabitants, and their man-
ners, chiefly with regard to social life and
domestic happiness. And such was the re-
sult of my observations and reflections,
that, considering on one hand the gloomy
and boisterous state of France and all

* I had been in different prisons tep months, till after
the 9th of thermidor.
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Europe ; the probability of long and ob-
stinate wars from the contest arisen between
prejudices on the decline and knowledge
increasing, between despotisms grown‘ old
and young liberties arising: on the other
the peaceful and smiling aspect of the
United States, in consequence of the im-
mense extent of territory to be peopled,
the facility of acquiring landed property,
the necessity and profits of labour, personal
freedom and the liberty of a man’s em-
ploying his industry in any way he might
think proper, and the mildness of the go-
vernment, founded on it’s very weakness:
after weighing all these motives, I had
formed a resolution, to remain in the United
States; when, in the spring of 1798, an
epidemic animosity against the French break-
iﬁg out, and the threat of an imediate rup-
ture, compelled me to withdraw.

Perhaps this would be a proper place for
me, to complain of the violent public at-
tacks levelled at me during the latter part
of my stay, under the influence of a per-

43
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son, who was then all-powerful; but the
election of 1801, making amends for that
of 1797, gave me sufficient reparation *,

# [ shall point out to the Americans however the ab-
surdity of the principal grievance, by which I was rendered
a suspected person: (for at that period the language and
system were truly those of terrorism/). 1 was supposed
to be the secret agent of a government, whose axe had
not ceased to fall on those like me. A conspiracy was
fabricated, which I (a single Frenchman) had plotted in
Keutuckey, to deliver up Louisiana to the directory
{which had but just risen into existence) ; and this when
numerous and respectable testimonies in that very Ken-
tuckey, as wellasin Virginia and Pennsylvania, could attest
it to be my opinion, declared on occasion of the conduct of
the minister G*¥%%_ that the invasion of Louisiana would
be false polic'y: that it would involve us in a quarrel with
the Americans, and strengthen their inclination toward
the English : that Louisiana sujted France in no point of
view : that colonizing it would be too expensive and pre-
carious ; and to maintain possession of it too difficult, for
want of a navy, and of stability in our government, which
was distant, changeable, embarrassed, &c.: and that in
short, from the nature of things, it only suited, and must
u_ltimately belong to the ncighbouring power, which pos-
sessed every means of occupying, de’fe'nding,' and retain-
ing it. This opinion, contrary to that of most of our
ministers, exposed me to their disapprobation, nay almost
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On my return to France (prairial an 6),
it appeared to me, that I should render
a service to my countrymen, by composing
a work, the want of which I had felt my-

their reprimands, both in America and in France. I
have notwithstanding continued to maintain it, in times
when it required any degree of courage to avow it.

The World would be astonished were it known, that
the animosity of Mr. John A*¥, at the very time when
the great Washington bestowed on me public testimonies
of esteem and confidence, had no other motive than the
rancour ¢f an author, on account of my opinions con-
cerning his book in Defence of the Constitution of the
United States. As a man of letters, and as a foreigner,
frequently interrogated in a country of perfect freedom, I
had had occasion to give my opinion, at a time when
their author did not yet occupy the first post in the state.
Unfortunately I had adhered to the opinion of one of the
best English reviewers, who, treating the book as a com_
pilation without method, and void of accuracy either in
facts or in ideas, added, that he should even believe it to
be destitute of an object, if he did not suspect a secret
one, relating to the country for which it was an apology,
and which Time alone would unveill. Now as [ inter-
preted my author, I advanced, that this object was, to
court popular favour, and the suffrages of the electors,
by a national flattery,  When the prophecy was verified
by the event, the prophet was not forgotten,
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self. Accordingly I formed the design of
collecting into a narrow Compass not only
my own ideas, but those that were scat-
tered about in different works, at the same
time correcting prejudices formed during
a period of enthusiasm. In the plan I
traced 1 first laid down as a basis the soil
and climate: then, following the method
which I conceive to afford the most co-
pious information, a systematic arrange-
ment, I considered the quantity of popu-
lation, it’s distribution over the territory,
it’s division into different kinds of labour
and employment, the habits, that is the
manners, resulting from these occupations,
and the combination of these habits with
the ideas and prejudices derived from the
parent stock. Tracing this stock through
history, language, laws, and customs, I
showed the romantic errour of wi‘iters,
who give the name of a new and virgin
people to a combination of the inhabitants
of old Europe, Germans, Dutch, and par-
ticularly English from the three kingdoms.
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The organization of these ancient and va-
rious elements into political bodies led me
to recapitulate succinctly the formation of
each colony: to show in the characters of
it'’s first authors that mental leaven, which
has served as a prime mover to almost the
whole system of conduct of their successors,
according to a moral truth too little ob-
served, that, in ¢ political bodies, as in indi-
viduals, first habits exercise a predominant
influence over all the rest of their existence.’
In this leaven would have been seen one of
the principal causes of the difference of
character and inclination, that appears more
and more obvious in the different parts of
the Union.

The crisis of independence, obliging me
to take a brief view of it’s causes and in-
cidents, would have furnished me with new
remarks on it’s less known and less observed
consequences. A number of facts, omitted
or misrepresented, would have established
a much greater resemblance than is com-
monly imagined between the American and
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French revolutions, both in the motives,
the means of execution, the conduct of
parties, and the fluctuations, even retro-
grade, of the public mind; and finally even
to the character of the three principal as-
semblies, the first of which in both coun-
tries was equally reputed to have advanced
a whole generation 1n knowledge before it’s
contemporaries, and the last not to have
kept pace with the knowledge acquired:
so that those great political movements
called revolutions seem to have in them
something automatic, depending less on the
calculations of prudence, than on a mecha-
nical series and progress of the passions.
In treating of the period between the
peace that established the independence of
America and the formation of the federal
government, a period but little known to
the public, I should have shown the jn.
fluence of that time of anarchy on the
national character; the alteration of the
public mind and it’s principles by the re-
turn of the discontented loyalists, and the



X1

immigration of a number of tory mer-
chants from England; and the change that
took place in the primitive honesty and
simplicity of the people, occasioned at first
by the paper money, and the want of laws
and justice, and afterward by the tempo-
rary wealth and permanent luxury, that
the war of Europe introduced into this
neutral country. I should have pointed
oyt the advantages, that every European
war procures the United States; the sen-
sible increase they-derived from the last,
notwithstanding the weak and wavering
politics of their government ; the national
and progressive direction of their ambition
toward the West India islands and the con-
tinent surrounding them; and the proba-
bility of their enlargement, in spite of
party divisions and the germes of an in-
ternal schism, I should have unfolded the
differences of opinion, and even of interest,
that divide the Union into eastern states
(New England) and southern states, and
into an Atlantic country and Missisippi
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country; the preponderance of the agri-
cultural interest in these, and of the com-
mercial interest in those; and the weakness
of one part, occasioned by their slaves,
with the strength of the other originating
from a free and industrious population. 1
should have pointed out a still more active
source of schism in the collision of two op-
posite opinions, styled republicanism and
federalism: this maintaining the preemi-
nence of the monarchical or rather despotic
form of government over every other; the
necessity of absolute and arbitrary power
in every system, founded on the ignorance,
passions, and indocility of the multitude,
and the example of most governments and
people, ancient and modern; in short all
the old politico-religious doctrine of the
royal prerogative held by the Stuarts and
tramontanes : the other on the contrary ar-
guing, that arbitrary power is a radical
principle of disorder and destruction, since
it does not exempt rulers from the passions,
€rrours, or ignorance common to other
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inen, but even tends to produce and heighten
them ; that the faculty of being able to do
every thing, as it leads to desiring every
thing, has a direct and immediate tendency
to extravagance and tyranny; that, if the
multitude be ignorant and wicked, it is be-
cause it receives such an education from
such governments; that, supposing men to
be born vicious, they can be corrected only
by the sway of reason and equity; that
this reason and equity cannot be obtained
without knowledge, requiring study, la-
bour, and the collision of argument, all
which presume an independence of mind,
a freedom of opinion, the right to which
men derive from Nature herself, &c.; in
short, all the modern doctrine of the de-
claration of rights, on which the inde-
pendence of the United States was erected.
I would have discussed, from what I have
heard from the most impartial persons, the
consequences these dissensions may have.
Whether 1t be true, that a division into
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two or three powerful bodies, at a period'
more or less remote, would be as stormy-
and disastrous, as is commonly supposed.
Whether, on the contrary, too much unity
and concentration in the government would
not be of fatal consequence to liberty, left
destitute of asylum and of choice; and
whether too great a degree of security and
prosperity would not radically corrupt a
young people*, who, while they affect to give
themselves this name, do not so much con-
fess their present weakness, as disclose their
schemes of future grandeur; a people par-
ticularly deserving this name of young for
the inexperience and eagerness, with which
they give themselves up to the enjoyments
of fortune and seductions of flattery.

I should then have considered in a moral
view the conduct of this people and it’s

* Whenever you point out to the Americans any
weakness or imperfection in their social state, arts, or go-
vernment, their answeris: ¢ We are but a young peo-
ple " tacitly implying, ¢ letus grow.’ .
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government, from the period of 1783 to
1798 : and I would have proved by incon-
testible facts, that neither more economy
in the finances ¥, more good faith in pub-
lic transactions 4+, more decency in public
morals I, more moderation of party-spirit,
nor more care in education and instruc-
tion ||, prevailed in the United States, in
proportion to thetr population, the mass of
affairs, and the multiplicity of interests,
than in most of the old states of Europe:
that whatever has been done there of good
and useful, and whatever of civil liberty,
and security of person and property, exists
among them, is owing rather to popular and
personal habits, the necessity of labour,
and the high price of all kinds of work,

* The affair of Algiers, and construction of frigates at
1700000 francs [70833L.] a piece.

© 4 Jay’s treaty compared with that of Paris.
1 The affair of Mr. Lyons in full congress.

Il Scandalous disorders in the college of Princetown,
and nullity of others,
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than any able imeasures or sage policy of
government: that on almost all these heads
the principles of the nation has been re-
trograde since it’s establishment : that in the
year 1798 different circumstances only were
wanting to one party, to have displayed
a usurpation of.power, and a violence of
character, altogether counterrevolutionary:
in a word, that the United States have
been much more indebted to their insulated
situation, their distance from every pow-
erful neighbour and the theatre of war,
and the general easiness of their circum-
stances, than to the essential goodness of
their laws, or the wisdom of their admini~
stration, for their public prosperity, and
civil and individual wealth.

No doubt after all the eulogiums lavished
on them by European writers, and am-
plified by their own; after the proposition
made in congress, to declare themselves #5e
most enlightened and wisest nation on the
globe ; these would have been audacious
censures.  But since a censure is no certain

4
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indication of 1il-will; since a censure
even that is unjust has less inconvenience
than flattery; and since at present I could
not be suspected of resentment; I should
have indulged myself in observations, the
truth of which, though severe, would have
been useful, and confessed by intelligent
men : and in thus rendering the services of
a disinterested friend, I should have thought
myself paying a homage of admiration to
that institution, which at preseat does
more honour than any thing else to the
United States, the liberty of the press and of
opinion *,

In fine, considering this country with
respect to the French emigrants, I would
have examined, from my own sensations
and the experience of many of my coun-

* Since Mr, Jefferson’s advancement to the presidency,
the federalists have incessantly loaded him with invectives
in the public papers : yet such is the solidity nf the prin-
ciples on which he acts, that he has suffered them to say
what they pleased, without his character being at all
shaken in the public opinion: perhaps it is even confirmed
in it.

b
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trymen, what kind of resources and social
pleasures our men of property or merchants
could find in it's cities, and what kind of
happiness they might enjoy in the country.
My conclusions in this respect, I confess,
might have appeared strange: for, after
having been on the point of settling in the
United States myself, I would not have
advised many Frenchmen, to follow my
example. My reason is, that as many ad-
vantages, as the English, Scots, Germans,
and even Dutch, would enjoy from the ana-
logy of their civil and moral system, so
many obstacles would present themselves
to the French; who would meet with dif-
ference of language, laws, customs, man-
ners, and even inclinations. I say it with
regret, but my researches have not led me
to find in the Americans those fraternal
and benevolent dispositions, with which
some writcrs have flattered us: on the con-
trary I Lave thought, that they retain a
strong tinge of the national prejudices of
their mother country against us; preju-
dices fomented by the wars of Canada;
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feebly altered by our alliance in their 7i-
surrection ; very powerfully revived of late
by declamations in congress, and by the
addresses of the towns and corporations to
the president Mr. J. A*** in consequence
of the depredations of our privateers; and
lastly encouraged even in the colleges by
prizes for orations and defamatory theses *
against the French. It cannot be denied
too, that a contrast of habits, and forms
of society, exists between the two people,
by no means calculated to promote their
intimate union. The Americans charge
the French with levity, indiscretion, and
talkativeness: and the French reproach
them with a dryness of manner, a stiffness,
and a taciturmty, that carry the appearance
of pride and haughtiness; and such a ne-
gligence of those attentions, those civi-
lities, on which they set a value, that they
continually imagine they see in them a
design to affront, or rudeness of charac-
ter. In fact these complaints cannot be

* See the prizes at Princetown in 1797 and 17v%.
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entirely unfounded, for I have equally heard
them from Englishmen and Germans. As
for me, whom the Turks taught at an early
age to be little nice with respect to forms, I
have rather sought to investigate the causes
of these, than felt their effects; and it has
appeared to me, that their national incivi-
lity arose less from systematic design, than
from the mutual independence, singleness,
and absence of reciprocal wants, in which
general circumstances have placed almost all
the inhabitants of the United States.

Such is the plan of which I had drawn
the sketch, and in some parts of which I had
made considerable progress: but occupied
by affairs both of a public and private na-
ture, and delayed, particularly within this
twelvemonth, by serious illness, I felt, that
I wanted both time and strength, to bring
my work to a conclusion; and I deter-
mined to publish only the view of the cli-
mate and soil, which might be detached from
the rest without injury to it.

In publishing this new essay, I am far
from possessing that confidence, which more
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than one reader might suppose: for the
splendid success of my travels in Egypt,
far from affording me a certainty of obtain-
ing the like, gives me rather an apprehen-
ston of criticism ; both because the sub-
ject of the present work has in fact less
variety, and is more grave and scientific;
and because too much praise bestowed on
one book ultimately tires out the general
good will toward the author, and in all
ages there will be found some of those
Athenians, who throw in a shell solely be-
cause they are tired of hearing men always
speak well of the poor Aristides. I have
even thought sometimes, that it would
have been more prudent, and more ad-
vantageous to my thirst of fame as an
author, to write no more: but it does not
appear to me, that having done weii cnce
is a sufficient reason for doing nothing
more during our lives ; and as I am in-
debted for most of my consolations in ad-
versity to labour and study; as I owe the
advantages of my present situation to li-
terature and the esteem of intelligent
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men; I was desirous of paying them a last
tribute of gratitude, a last testimony of
zeal.

On the other hand I must expect to un-
dergo arigid scrutiny from those whoare im-
mediately interested in the work, the Ame-
ricans ; most of whose writers seem to make
a point of confuting the Europeans, as if
from a whimsical fiction they took upon
themselves to be the representatives and
avengers of the Indians their predecessors ;
without reckoning the almost fanatic zeal,
with which the loyal Antigallicans decry
every thing, that comes from a nation of
atheicts and jacobins : but Time, that levels
all things, will do justice on detraction as
well as flattery; and as I have not the va-
nity to pretend exemption from errours, I
shall a. least retain the merit of having
drovn attention, and excited new informa-
tion, on various subjects, which might not
perhaps have been thought of so soon.

The tatle of contents will point out the
order I have followed, and the subjects on,
which I have treated.

T
*



xxiil

In the orthography of English names I
have not adopted the method of the gene-
rality of translators, who content them-
selves with writing the words as they find
them. The English do not affix the same
powers to the letters as we do, whence
there 1s a great difference in our proriun—
ciation of a werd written in the same man-
ner, Thus the respectable name of Wash-
ington is pronounced by them nearly as if
written Ouwa-chinn-tonn ; and they do not
understand us, when we distort it into
Vazingueton. 1 deemed it convenient for
the reader therefore, to give him the true
pronunciation frenchified, subjoining the
English mode of spelling in a note: thus
I have written Soskoudna, instead of Sus-
quehannah; Grine, instead of Green ; strif,
instead of street; Ouait, instead of White;
&c. This was the practice of our writers
in the beginning of the last century; and
I have no aversion to ancient ways, when
they happen to be rational *,

* ‘This paragraph may seem superfluous to the English
reader, as the French orthography has of course been
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The maps I have annexed are not very
minute in a political view, because this
was not my object; but they are carefully
executed, and for the most part new with
regard to the physical information they
convey, which was the particular design of
my work.

omitted in the transltation ; but I have thought proper to
insert it, as it condemns a practice that appears to me highly
reprehensible, and perhaps still more common in this coun-
try than itis in France. Not only the generality of trans-
lators, but men of rank, of eminence, and even of literary
reputation, when not translating from the French, give
many proper names, and appellations likewise, as they have
seen them spelt by Freinch writers, though neither French,
nor of French extraction, but belonging to the countries
around the Nile or the Ganges, the Euxine or the Baltic.
Hence they become very different words from what they
ought to be in the mouth of a mere English reader, are
pronounced improperly by the smatterer in French, and
are rightly sounded only by the few, to whom an accurate,
pronunciation of the French is familiar. Every foreign
word ought to be spelt either as it is by the natives them-
selves, or so as to represent to the reader it’s proper pro-
nunciation : surely therefore, it is very ridiculous for an
Englishman, to borrow from the French a Russian or a
Turkish, a Coptic or a Sanscrit word. T.
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VIEW

OF THE
CLIMATE AND SOIL

OF THE UNITED STATES OF AMERICA.

CHAP. 1.

Geographical Situation of .the United States, and Su-
perfictes of their Territory.

To give the most simple idea of the geogra-

phical situation of the United States, I would de-
fine their territory to be that part of North Ame-
rica, whichis bounded, on the east, by the ocean
that washes the shores of Europe and Africa; on
the south, by the West Indian sea, and the gulf
of Mexico; on the west, by the great river* of

# The Missisippi, a name derived from the words metchin
sipi, which signify great river, in the language of the Mia-
mis, a tribe of savages still inhabiting the country near the
sources of the Miami and Wabash. It is remarkable, that
the first ideas formed of the Missisippi in Canada came from
this quarter, and from these savages, who annually make a

B
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Louisiana; on the north, by that of Canada, and
the five great lakes, from which it’s waters are de-
rived. In an age when the advantage of natural
boundaries are so well known, we can scarcely
question, that these will sooner or later form the
limits of the country, as they are so distinctly
marked: but a strict regard to the present state
of things obliges us, to retrench from these the
peninsula and coasts of the Floridas on the south,
and the lower part of the course of the St. Lawrence,
from lake St. Francis, as well as Nova Scotia and
New Brunswic, constituting almost the whole
of the country formerly possessed by the French
in Lower Canada *.

This vast territory, measuring from north to
south, comprises more than sixteen degrees of la-
titude, namely from 31° north to about 47°t.

warlike excursion, founded on an ancient grudge, against
the Chactaws and Chicassaws, who dwell toward the lower
part of the river.

* Louisiana, however, extending west as far as New
Mexico, has lately been annexed to the United States. T.

t * Jusques vers le 47° 2 this seems scarcely consistent with
* plus de 16 degrés’  Blorse gives lat. 46° for the northern
Loundary : but 2 map I have before me, by S. Dunn, cor-
rected from the surveys of Captain Carver, places the line
that divides the Unitcd States from the British territories in
some parts as far north as 48° 30'.  Indeed Morse’s map ap-
pears to agree with this, so that he probably took 46° as the
medium of the boundary fine. T.
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From east to west it includes upward of five and
twenty degrees of longitude, which would seem to
produce an immense superficies: but as the coast
on the Atlantic runs diagonally from north-east to
south-west, and the five lakes of Canada encroach
upon it with a large sweep, reaching to the la-
titude of 40°, the absolute superficies will be
found to be diminished more than one third.
Hutchins, the first geographer who attempted
to calculate this supetficies after the peace of
1783, which established the independence of the
States, estimated it at a million of English miles
square, or about 112000 old French leagues ; which
would make the territory of the United States
nearly four times as much as that of France in
1789, or that of Spain and Portugal together,
and almost seven times as much as that of
Great Britain including Ireland. The Americans
quote these comparisons with self-satisfaction; and
their vanity, which is fond of anticipating the fu-
ture, already measures foreigrers by this scale of
proportion: butif we reflect, that throughout this
vast country there existed in 1801 * only five mil-
lions two hundred and fourteen thousand eight
hundred and one inhabitants, of whom about

¥ Census published at Philadelphia the 21st of Septem-
ber, 1801.—(American General Advertiser.)
B 2
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¢ight hundred and eighty thousand, ‘or a sixteenthi
of the whole, were black slaves, and that the in~
habitants are for the most part dispersed throughous
the country, it will be obvious, that this extensive-
ness of territory is in reality a cause of weakness
at present, and does not promise to be 2 source of
union in future. Besides, the territory has been -
considerably amplified by Hutchins, who was un-
acquainted with the sources of the Missisippi, and
knew but little of the north of the Ohio*; and
the calculations of this geographer, though he was
a very worthy man, and they were sufficient for
my purpose, have not that incontestible authority,
which have been allowed them by his successors,
echoing the optinions of one another.

Now if we compare the United States with the
<ountries in similar latitudes of our hemisphere,
we shall find, that their southern parts, as Geor-
gia and Carolina, correspond to Moroceo and the
coast of Barbary, almost to the shores of Egypt;
and it is remarkable, that the mouths of the Mis-
sisippi coinctlle with those of the Nijle, but in an
opposite direction ; these in the latitude of 319,
those of 29°, the Nile flowing from the south,

# I have seen in the hands of Mr. Jefferson a letter write
ten to him by Hutchins, dated February the 1ith, 1784, in
which he acknowledges having committed very great mise
takes in his calculations of the Northwestern Territory,
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the Missisippi from the north, both with nearly
the same phenomena of inundation, wealth, and
excellence. The analogy of the country of Ame-
rica may be continued through Syria, the centre of
Persia, Tibet, and the centre of China. Savan-
nah, Tripoli, Alexandria, Gaza, Bussorah, Ispa-
han, Lahor, Nankin, are, within a degree, under
the same parallel. The northern parts, on the
other hand, as Massachusetts and New Hamp-
shire, answer to the south of France, the centre
of Italy, Turkey in Europe, the Black Sea, the
Caspian, the deserts of Tatary, and the north
of China: Boston and Barcelona, Ajaccio, and
Rome, to which we might almost add Constanti-
nople and Derbend, are likewise within a degree
under the same latitude. From these compa-
risons we may infer great diversity of climate ;
and in fact the United States include the extremes
of all the countries I have mentioned, though we
observe in them a gradation with respect to their
latitudes, and still more with respect to the level
of the surface, in which certain peculiar charac-
teristics lead me to distinguish four principal di-
visions. ’

The first, that of the coldest climate, includes
the north-eastern states, as they are called, or
New England, the natural boundary of which is
traced by the southern side of Rhade-Island and

B3
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Connecticut on the ocean, and interiorly by the
chain of hills, that furnishes the waters of the
Delaware and Susquehannah.

The second, which I call the middle climate,
applies to the central states, that is the south of
New York, Pennsylvania, and Maryland, as far
as the river Potowmack, or, to speak more pre-
cisely, to the Patapsco.

The third, that of the hot climate, comprises
the southern states, or the flat country of Vir-
ginia, the two Carolinas, and Georgia, as far as
Florida, where frost ceases to be known in the la-
titude of 29¢°

The fourth is the climate of the western states,
Tenessee, Kentucky, and the Territory north-
west of the Ohio, or North-western Territory,
lying behind the Alleghany chain, and on the west
of the preceding states. The distinguishing cha-
racteristic of this climate is, that it is hotter, by
nearly three degrees of latitude, than the corres-
ponding country toward the Atlantic, though se-
parated from it solely by the Alleghany moyn-
tains, as I shall mention hereafter.



. CHAPTER 1L

Aspect of the Country.

TO a European traveller, and more especitlly
to one accustomed like me to the naked lands of
Egypt, of Asia, and on the borders of the Mediter-
ranean, the prominent feature of the American
soil is a wild appearance of almost uninterrupted
forest, which displays itself on the shores of the
sea, and continues growing thicker and thicker as

~you proceed into the interior of the country.
During the long journey I made in 1796, from
the mouth of the Delaware through Pennsylvania,
Maryland, Virginia, and Kentucky, to the river
Wabash ; thence to the north, through the North-
western Territory, as far 3s Fort Detroit; then
by the way of Lake Erie to Nigara and Albany;
and the year following from Boston to Richmond
in Virginia; I scarce travelled three miles together
on open and cleared land. Every where I found
the roads, or rather paths, bordered and over-
shadowed with coppices or tall trees; the silence
and.sameness of which, the soil in some places
parched up, in others marshy, trees fallen through
age, or blown down by storms, and retting on

B 4
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the ground, with the tormenting swarms of breeze-
flies, moschettoes, and gnats*, do not possess all
the charms, that our romance-writers dream of
amid the smoke of a city in Europe. It is true,
on the shores of the Atlantic this continental
forest displays some openings, formed by the
brackish marshes, and the cultivated fields that-
are continually extending round the absorbing fo-
cus of the cities. It has also considerable vacan-
cies in the western countries, particularly from the
Wabash to the Missisippi, toward the borders of
Lake Erie and the river St. Lawrence, in Ken-
tycky, and in Tenessee ; where the nature of the
soil, and still more the ancient and annual con-
flagrations of the savages, have produced spacious
deserts, called savannahs by the Spaniards, and
prairies by the Canadians, as also by the Ame-
ricans, who have adopted this word. These de-
serts I cannot compare with those I have seen in
Syria and Arabia, but rather with what are called
the szeps or deserts of Tatary; the savannahs, like
the steps, being covered with thick shrubby plants,
three or four feet high, exhibiting during summer
and autumn a rich tapestry of verdure and flowers,
very seldom to be seen in the bare and naked de-
serts of Arabia. Throughout the rest of the

* A small black fly, worse than the gnat of Furope.
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United States, particularly in the mountainous
parts of the interior country, from which the ri-
vers flow in opposite directions, some to the At-
lantic, others to the Missisippi, the realms of fo-
rest have experienced but slight infringements on
their domain ; and compared withFrance we may
. say, that the entire country is one vast wood.

If the whole of the country could be taken in
at one view, we should perceive this forest to be
divided into three grand districts, distinguished
from each other by the kind, species, and aspect
of the trees that compose it.  The species of these
trees, according to the remark of the Americans,
indicate the nature and qualities of the soil, on
which they grow,

The first of these districts, which I call the
southern forest, includes the maritime parts of
Virginia, of the two Carolinas, of Georgia, and
of the Floridas, and extends, generally speaking,
from Chesapeak Bay to the river St. Mary, on a
soil of gravel and sand, occupying in breadth from
eighty to a hundred and thirty miles. The whole of
this space, covered with pines, firs, larches, cypres-
ses, and other resinous trees, displays aperpetual ver.
dure to the eye, but would not be on this account
the less barren, if the sides of the rivers, land depo-
sited by the waters,and marshes, did not intermingle
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with it veins rendered highly productive by culti-
vation.

The second district, or middle forest, com-
prises the hilly part of the Carolinas and Virginia,
all Pennsylvania, the south of New York, all
Kentucky and the North-western. Territory, as
far as the river Wabash, The whole of this ex-
tent is filled with different species of the oak,
beech, maple, walnut, sycamore, acacia, mul-
berry, plum, ash, birch, sassafras, and poplar, on
the coasts of the Atlantic; and, in addition to
these, on the west, the cherry-tree, horse-ches-
nut, papaw, magnolia, sumac, &c.; all of which
indicate a productive soil, the true basis of the
present and future wealth of this part of the United
States. These kinds of forest trees, however, do
not any where entirely exclude the resinous, which
appear scattered throughout all the plains, and col-
lected in clumps on the mountains, even of the
lower order, as the chain in Virginia called the
South-west: and it is a singular circumstance,
that here they deviate from their customary de-
signation of sterility, for the fat and deep red soil
of this chain is extremely fertile.

The third district, or northern forest, likewise
composed of pines, firs, larches, cedars, cypressesy
8c., begins from the confines of the former, cqs
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wers the north of New York, the interior of Con-
necticut and the Massachusetts gives it’s name to the
state of Vermont *, and leaving to the deciduous fo-
rest trees only the banks of the rivers and their allu-
vions, extends by the way of Canada toward the
north, where it soon gives way to the juniper, and
the meagre shrubs thinly scattered among the de-
serts of the polar circle.

Such is the general aspect of the territory
of the United States: an almost uninterrupt-
ed continental forest: five grear lakes on the
north : on the west extensive savannahs: in the
centre a chain of mountains, their ridges running
in a direction parallel to the seacoast, the dis-
tance of which is from fifty to a hundred and thirty
mijles, and sending off to the east and west rivers
of longer course, of greater width, and pouring
into the sea larger bodies of water, than ours in
Europe ; most of these rivers having cascades or
falls from twenty to a hundied and forty feet in
height, mouths spacious as gulfs, and on the
southern coasts marshes extending above two hun-

* Formed from the French Verd-Mont, which the people
have adopted from partiality to the French of Canada, and
which is the translation of the English name, Green- Wounzain.

(A writer in the American Museum more naturally sup-
poses Green-Mountain to have been changed to Vermont fur
the sake of euphony. T.)
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dred and fifty miles in length: on the north, snows
remaining four or five months of the year: ona
coast of three hundred leagues extent, ten or
twelve cities, all built of brick, or of wood
painted of different colours, and containing from
ten to sixty thousand inhabitants: round these ci-
ties farm-houses, built of trunks of trees, which
they call log-bouses, in the centre of a few fields
of wheat, tobacco, or indian corn; these fields
separated by a kind of fence made with branches
of trees instead of hedges, for the most part full
of stumps of trees half burnt, or stripped of their
bark, and still standing; while both houses and
fields are enchased as it were in masses of forest,
in which they are swallowed up, and diminish both
in number and extent the farther you advance into
the woods, till at length from the summits of the
hills you perceive only here and there a few little
brown or yellow squares on a ground of green.
Add to this a fickle and variable sky, an atmo-
sphere alternately very moist and very dry, very
misty and very clear, very hot and very cold, and
a temperature so changeable, that in the same day
you will have spring, summer, autumn, and win-
ter, Norwegian frost and an African sun. Figure
to yourself these, and you will have a concise
physical sketch of the United States.



CIIAPTER IIL

General Configuration.

TO conceive properly the general construction
of this vast country, we must acquire a rore par-
ticular knowledge of the chain of mountains, that
forms it’s predominant feature. This chain begins
in Lower Canada, at the mouth of the river St.
Lawrence, on it’s southern bank, where it’s capes
are called by seamen Mounts Notre-Dame and
Magdalen. As it proceeds up the river it gra-
dually diverges from it, and separating the waters
of it’s basin toward the north-west from those of
New Brunswic, Nova Scotia, and the district of
Maine * to the south-east, it traces the frontier of
the United States on this side as far as New Hamp-
shire. There it takes a nearly southern direction,
penetrating into the interior of Vermont under
the name of the Green Mountains, dividing the
basin of the river Connecticut from that of lakes
Champlain and George ; and after having sent off
branches on that side, which repel the sources of

* Maine is at present only a district of Massachusets, but
it caanot be long before it is formed into 2 separate state.
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Hudson’s river on the west and notth-west, it
crosses this river at West Point by a very rugged
chain, which has acquired the name of the High-
lands. At this place the chain may be said to ex-
perience a double interruption: in the first place
being intersected by the waters; in the next be-
cause it has hitherto consisted of granite, while it’s
continuation is of sandstone. The head of this
continuation proceeds higher up the western bank
of Hudson’s River to the group of the Kaats Kill
Mountains, and a mass which furnishes the sources.
of the Delaware. From this place branches
off a band of mountainous ridges, which, after
having incorporated themselves with the preceding
chain, extend from north-east to south-west across
the states of New York, Pennsylvania, Mary-
land, and Virginia, increasing their distance from
the sea as they proceed southward. It is a singu-~
lar fact in geography, that several of these ridges
intersect at right angles the course of the largest
rivers of the United States that run into the At-
lantic, 'lcaving a2 passage for them only thicugh
breaches, which attest, that the force of the wa«
ters alone has overcome the obstacle opposed
to their passage. These ridges, having continued
parallel to each other till they arrive at the fron-
tiers of Virginia and North Carolina, unite there
into a knot, which I call the Alleghany Arch, be-
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cause the principal chain embraces there in a curve
all it’s collaterals from the east. A little farther
south, but still in North Carolina, a second knot
unites to the Alleghany all it’s collaterals from the
west¥, and forms a culminating point of heads of
rivers ; the great Kanhaway issuing from it toward
the north, the Holston, or northern branch of the
Tenessee, toward the west, and the Pedee, the
Santee, and all the other rivers of the two Caro-
linas, toward the east. From this knot likewise
runs off to the west a ridge of mountains, which
by one bifurcation to the north-west furnishes the
numerous branches of the Kentucky ; and by a se-
cond, directly west, stretches under the name of
the Cumberland mountains across the state of
Tenessee ; where it divides north and south the ba-
sin of the rivers Tenessee and Cumberland, till
they open into the Ohio: while the proper Alleg-
hany chain, left almost alone, continues it’s course
to the south-west, and completes the boundary of
the two Carolinas and Georgia, where it receives
the various names of White Oak, Great Iron,
Bald, and Blue Mountains. When it reaches the
angle of Georgia, it changes both it’s direction and
name, and proceeding due west to the Missisippi,
under the names of Apalachian and Cherokee

* The ridges of Kentucky.
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Mountains, it becomes the line of division between
the basin of the Tenessee on the north, and the
numerous rivers that run south through the Flori-
das into the Gulf of Mexico. The long conti-
nuity of this chain has obtained it the name of the
Endless Mountainsfrom the northern savages: the
French and Spaniards, who first became acquainted
with it in Florida, applied to it throughout it’s
whole extent the name of Apalachian, which was
that of a tribe of savages, and is still retained
by a considerable river of the country*: but the
English and American geographers, who knew
it in the north, have constantly given it the
name of Alleghany, which I conceive to be the
Indian word for Endless, as it is rendered by
Evans, who appears to consider these terms as sy-
nonimous. I shall not atrempt to dispute the pre-
ference, which the less sonorous name of Alleg-
hany has obtained over that of Apalachian; but,
for greater clearness, I shall distinguish by the
name of Apalachian that branch, which, as I
have observed, turns off at the angle of Georgia,
and which, less steep and lofty, is divided into a
number of hills and ridges, that cover the coun-
try as far as the Missisippi, terminating abruptly
there in rugged precipices, called cliffs, which

¥ Apalachicola, a compound word, cola being the term
for river in the Creek language.
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continue from the Natchez nearly to the mouth of
the Ohio. These hills do not cross the Missisippi,
the opposite bank of which is low and flat, being a
marsh of fifty miles breath on a medium, from it’s
mouth to that of the Ohio, which is seven degrees,
or 480 miles distant. There the continental
forest terminates, and those steps or savannahs
begin, which extend westward to the mountains
on the north of Mexico and the Stony Mountains,
which, in the course of this work, I shall call the
Chipiwan chain, from the name of those savages,
by whom it is inhabited.

From this arrangement of the land, which I have
just described, arises a sort of natural division of
the United States into three long parallel coun-
tries in the direction of the coast, or from north-
east to south-west.

The first of these is the eastern, lying between
the ocean and the mountains, commonly called the
Atlantic coast.

Another is the western, situate between the
mountains and the Missisippi, and named the
western or back country.

A third is that of the mountains them:elves,
being intermediate to the other two.

All of these countries having their climate, soil,
configuration, and interiour structure, marked by

c
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peculiar characteristics, it appears to me proper,
to enter into a few particulars respecting each.

§ 1. The Atlantic Crast.

The Atlantic coast, so called from the ocean
that washes it’s shores, and 1nto which all it’srivers
flow, extends from Canada to Florida ; it’s breadth,
which varies from fifty to a hundred and eighty
miles, increasing as it advances to the southward.
Tt is the original and principal part of the states
that compose the Union, which are arranged in it
in the following order:

Georgia, South Carolina, North Carolina, Vir-
ginia, Maryland, Delaware, Pennsylvania, New
Jersey, New York, Connecticut, Rhode Island,
Massachusetts, New Hampshire, Vermont, and
Maine

This country has but little elevation throughout
it’s whole extent, being flattest in the southern
states, as far as Maryland, and even New Jersey,
and more unequal, approaching to the mountainous
in the northern states, particularly in Connecticur,
Massachusetts, and Rhode Island. Long Island may
be considered as a tolerably precise point of divi-
ston between these two different kinds of land;
for, from this island to the north, as far as the river
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8t. Croix*, and even to the mouth of the St. Law-
rence, the shore is high, rocky, and interspersed
with reefs, which are connected with the nucleus
of the adjoining continent: on the contrary, pro-
ceeding from Long Island toward the south, the
coast is uniformly a low shore, nearly level with
the water, and entirely of sand. This sand, which
announces itself a deposit of the sea, is found to
a considerable distance inland, where it serves as a
bed to that forest of pines, fir, and other resinous
trees, of which I have spoken. As it approaches
the mountains, it is mingled with a portion of clay
and gravel, washed down from the neighbouring
heights ; and hence results a yellowish, poor, loose
soil, which predominates in the middle stripe of
the southern states, in Maryland, Pennsylvania, and
the upper part of New Jersey, to such a degree,
that these three states may be considered as vast
alluvions of the rivers Potowmack, Susquehannah,
Delaware, and Hudson. Farther north, particularly
in Connecticut, Rhode Island, and Massachusetts,
the country 1s furrowed with little mountains and
chains, which roughen the surface of all New £ng-
land properly so called. We should be almost
tempted to suppose this country a prolongation ot
the mountainous band, did not the granitic nature

* The frontier between the United States and tlic Eng-
lish possessiens in Canada,
c2
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of it’s stones, and the confusion of it’s ridges; dis-
tinguish it from the Alleghanies, which are formed
of sandstone, and which run in a line farther west
and inland.

§ II.  The Western Country, or basin of the Missisippi.

The country to the west of the Alleghany
mountains may be termed with propriety the basin
of the Missisippi, as almost all the streams that
irrigate it pour their waters directly or indirectly
into this river. This basin is bounded on the east
by the Alleghanies; on the west by the Missi-
sippi; on the north by lakes Michigan, Erie, and
Ontario ; and lastly on the south by the Floridas.
It is to be observed, that toward the south, in
western Georgia, most of the rivers run into the
Guif of Mexico, and seem to form a distinct
country ; but the little extent this division would
have, compared with the others, and the analogy
of it’s climate, it’s produce,and even it’s future rela-
tions, induce me to include in the western or Mis-
sisippi division all the country west of the Apala-
chicola, which I consider as the natural boundary
of the Atlantic coast inland and to the south-west.

The states contained in the basin of the Missi-
sippi are western Geor ia, Tenessee, Kentucky,
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the great district north of the Ohio, called the
North-western Territory,and some of the west parts
of Virginia, Pennsylvania, and New York. The
inhabitants of the Atlantic coast call the whole of
this the Back Country, thus denoting their moral
aspect, constantly turned toward Europe, the cra-
dle and the focus of their thoughts and interests.
It was a singular, though natural circumstance, that
I had scarcely crossed the Alleghanies, before I
heard the borderers of the great Kanhaway* and the
Ohio give in their turn the name of Back Country
to the Atlantic Coast; which shows, that their
geographical situation has given their views and
interests a new direction, conformable to that of
the waters, which afford them means of convey-
ance toward the Gulf of Mexico, the chief focus
.of the speculative ambition of all the Americans.

If this great country be examined more mi-
nutely, we shall find, that the nature of the soil, and
certain natural limits of rivers and mountains, sub-
divide it into three large districts, which are very
distinct from each other.

The first is the country south of the Tenessee,
and of the Apalachian chain, which surrounds it,
from which the rivers flow into the Gulfof Mexico
and the lower part of the Missisippi. In it’s ma-

* A considerable river of West Virginia flowing into the
Ohio.
€3
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ritime part, which is Florida, the land is perfectly
flat, sandy, and barren on the seashore ; marshy,
forming natural meadows, as it advances inland;
and thence rich and fertile, particularly on the
banks of the rivers, where rice and Indian corn
grow to the largest size. You will scarcely
find a stone that weighs two or three pounds
within thirty or forty miles of the shore. Pro-
"ceeding into the country, the surface becomes
more hilly, and the soil more stony : it is also less
fertile, as appears by it’s forest trees, the holly,
pine, fir, scarlet and black oak, magnolia, red and
white cedar, cypress,and a number of shrubs, indi-
genous to hot countries. A botanical English
traveller* has made an absolute terrestrial Para-
dise of it; but dismissing his poetical descriptions
to the shelf of sentimental romance, it would be
treating this country rationally to compare it with
Portugal or the coast of Barbary, and assuredly
this is praising it enough.

The second district is bounded on the south by
the Tenessee, on the north by the Ohio, on the
east by the Alleghanies, and on the west by the
Missisippi. It comprises the state of Kentucky,
and that of Tenessee, which I saw established in
1796. All this space is extremely broken with

* Bartram.
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little mountains, and steep ridges, most of them
however covered with woods. From east to west
in particular it is traversed by the chain that bears
the name of Cumberland, which is thirty miles in
breadth, and runs between the river of the same
name and the Tenessee, In the valleys, and in
what few plains there are, the soil is generally of
an excellent quality, being a kind of black, rich,
friable mould, from three to fifteen feet deep, and
consequently of extreme fertility. The forest trees
it produces, far superiour in the size of their trunks
and fullness of their branches to the thin and slen-
der trees of the Atlantic coast, are the scarlet,
black, and white oak, four or five species of hic-
kory, the tulip tree, the wild vine climbing twenty
or thirty feet high, the ash, sugar-maple, acacia,
sycamore, horse-chesnut, gum-tree, pine, cedar,
sumach, bullace tree, persimon plum, and wild
cherry, some of which are five feet and a half in
diameter.

The loose and permeable nature of this soil
occasions a peculiarity in the brooks and rivers,
which I have seen in some part of Syria, and even
in France, but no where so frequently ; for
throughout all Kentucky and Tenessee we are in-
cessantly meeting with tunnels from fifty to five
hundred paces in diameter, and from fifteen to
fifty deep, at the bottom of which are one or mor¢

¢ 4
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holes or crannies, which swallow up not only the
water that falls inrain in their neighbourhood, but
even brooks and rivers of some magnitude. These
suddenly disappear from the view of the astonished
traveller, sinking into the ground amid the thickets,
to finish their course in subterranean channels. The
brooks and rivers in their visible course generally
break away and hollow out the earth perpendicu-
farly, till they come to a bed of calcareous stone,
which serves it as a nucleus, or rather as a nearly
horizontal floor. From this circumstance it
follows :

1st. That almost all the streams and rivers of
Kentucky and Tenessee are as it were enclosed in
grooves between two perpendicular banks, from
fifty feet high, like those of the Ohio, to four hun-
dred, as the precipice of the river Kentucky at
Dixon’s Point:

2dly, That the country is rugged, and furrow-
ed with deep gullies; beside being traversed with
lateral branches of the Alleghany mountains, no

less steep in their declivities than narrow in their
summits* ;

* It is on these summits, however, that the
inthisthey have been imitated by the Americans, formed
their paths or roads. The most picturesque instance I have
scen isthe road traced on Gauley Ridge, in the Kanhawg

Savages, and
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3dly, That as the land cannot be watered by art,
the people of Kentucky, and in some measure
those of Tenessee, already complain of drought,
which increases in proportion as the country is
cleared of wood, and dis:ipates the illusions of
speculators in land, and the promises of travelling
romance writers, to the sorrow of those who are
misled by them.

I must not here omit a singular fact in natural
history, which is well established in Kentucky, that
many of the streams have become more abundant,
since the woods in this neighbourhood have been
cut down. I have discussed the causes of this
phenomenon on the spot with witnesses deserving
of credit; and it appeared to us, that in times past
the leaves of the forest trees, accumulating on the
ground, formed there a thick compact bed, as may
still be seen where the forest subsists ; and that this
bed, retaining the rain-water onit’s surface, gave it
time to evaporate, particularly in summer, before
it could penectrate the ground. At present this bed
of leaves not existing, and the bosom of the earth
being opened by the plough, the rain, which is
enabled to sink into it, establishes in it more dur-

mountains, This ridge is not fifteen {feet broad in several
parts of it’s length, which is near a mile, while both on the
right and the left therc is a steep declivity of six or seven
hundred paces or more. ‘
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able and abundant reservoirs. ‘This particular
case, however, does not overturn the more general
and more important doctrine, that cutting down
woods, more especially on hcigi\ts, in general di-
minishes the quantity of rain, and the springs re-
sulting from it, by preventing the clouds from
stopping and discharging their waters on the fo-
rests.  Kentucky itself affords a proof of this, as
well as all the other States of America; fora num-
ber of brooks are pointed out, which were never
dried up fifteen years ago, and now fail every
summer. Others have totally disappeared, and in
New Jersey several mills have been relinquished
on this account*.

Another phenomenonobserved in America may
perhaps be explained by means of the fact I have
just mentioned.  You cannot cross any forest in
this continent without meeting with fallen trees ;
and it is remarkable, that the root is only a super-
ficial tuft, in the shape of a mushroon, and scarcely
eighteen inches deep for a tree seventy feet high.
If the trees put out no tap-root, was it not that they
might avail themselves of the superficial humidity

* It must be observed too, that formerly the beds of the
rivers, being encumbered with trees blown down and reeds,
detained their waters more, which, now they are cleaned,
they suffer torun off toc, fust.
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that covered them, and the rich mould ari.ing
from the decayed leaves, in which they found a
substance much preferable to the interiour strata,
that remained dry, and consequently more hard to
penetrate ¢ And now, as they have contracted
this habit through a lapse of ages, ages are re-
quisite to change it.

The third district is bounded on the south by
the Ohio; on the north by the lakes of the St. Law-
rence ; and, as the former, on the eastand west by
the Alleghany mountains and the Missisippi.  This
space, called by the Americans the North-western
Territory, daes not yet reckon any established
state, for want of a sufficient population*. It’s
surface is nearly plain, or commodiously undu-
lated ; scarcely can a mountain or a ridge two
hundred yards high be pointed out in it, and
througout it’s west part, from the Wabash to the
Missisippi, we find nothing but vast level mea-
dows. Yet from this land flow in opposite direc-
tions a number of considerable rivers, some of
which empty themselves into the Gulf of Mexico
by means of the Missisippi; others into the
Northern Ocean through the St. Lawrence, and
others into the Atlantic by the Mohawk, Hud-
~on, and Susquehannah., Hence it follow:, that

* Sixty thousand personsare the requisite number.
' I
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the Alleghany mountains, from which the latter
derive their sources, are in some respect only the
breastwork of this flat, which almost equals them
in height. The opposite declivities of this vast
space are so gentle, that the rivers, dubious of their
course, wander in sinuosities and marshes ; and that
in the floods of winter streams navigable by boats
form a junction between the sources of the Wa-
bash, which joins the Ohio, the Miami, which
runs into Lake Erie, the Huron, which falls into
the entrance of the same lake, Grand River, which
flows into Lake Michigan, and several others.
Contrary to those of Kentucky, the rivers of the
North-western Territory run even with the surface,
not only on account of the flatness of the level, but
in consequence of the clayey nature of the soil,
which prevents the water from penetrating into it.
This is a happy circumstance both for the agricul-
ture and trade of this country: accordingly it
begins to be preferred to Kentucky ; and at some
future period I conceive it will be the Flanders of
the United States for corn and cattle. In 17¢6
I saw on the bank of the great Sciota a field of
maize, the first year of i’s being broken up itis true,
where the plants were in general upwards of four
yards high, with ears proportionably large. At
the same period, a few scattered dwellings excepted,
all below the Muskingum was a-desert, in which
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nothing was to be found but woods, marshes, and
fevers. I crossed a hundred miles of this forest,
from Louisville, near the rapids of the Ohio, to
Fort Vincents on the Wabash, without seeing one
hut, and, which surprised me much, without hear-
ing the song of a single bird, though it was in the
month of July. It terminates a little way before
you reach the Wabash, whence to the Misstsippi,
a space of eighty miles, there are nothing but sa-
vannahs, which I have already described as Tata-
rian deserts. And in reality here commences an
American Tatary, which has all the characters of
that of Asia : hot in it’s southern part, it becomes
gradually cold and sterile toward the north; and
in the latitude of 48° it is frozen ten months in the
year, destitute of high trees, inundated with
marshes, and intersected with rivers, which, in a
space of near three thousand miles, have not fifty
of interruptions, or carrying places. In all these
respects it resembles Tatary, only wanting it’s in-
habitants to become horsemen; and this in fact
has begun to take place within these five and
twenty or thirty years, the Nihicawa or Nadowessee
savages¥, till that period accustomed solely to tra-

* These Nihicawas form ten or twelve tribes, scttled be-
tween the Cedar Lick, and the Missouri, whence they ap-
pearoriginally to have come.
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vel on foot, having stolen many of the Spanish
horses wandering in the savannahs of the north
of Mexico. In less than half a century these new
Tatars may become very troublesome neigh-
bours on the frontier of the United States; and
the scheme of colonizing the borders of the Mis-
souri and Missisippi will experience difficulties
unknown to the interiour countries of the Confede-

ration.

§III.  The Mountain Country.

The third parallel stripe is that line of moun-
tainous country already mentioned, which extends
from the mouth of the St. Lawrence to the
confines of Georgia, divides the waters of the
cast and west, and forms a lofty rampart or ter-
race between the countries of the Atlantic and
Missisippt.  It’s length may be estimated at a
thousand miles, and it’s breadth, which is very
variable, pretty generally from seventy to a hun-
dred and twenty.

This division, though comparatively very nar-
row, has notwithstanding great influence on the
temperature of the two adjacent, from which it
differs in climate, soil, and even produce. Toward
the south the air is more pure, more dry, more
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elastic, more healthy: toward the north, com-
mencing with the Potowmack, mists and rain
are more common, the animals are larger and
more lively, and the forest trees, without being
as large as those on the west, are superiour to those
of the east, and excel both in elasticity.

This chain of mountains differs from ours in
Europe in being longer and more regular in it’s
ridges than the Alps or Pyrences, yet much less
lofty. Measurements made with accuracy at
various points will afford instructive and satis-
factory proofs of this.

In Virginia, Otter Peak, the highest land in
all the country, is only four thousand feet high *.

In the same district Mr. Jonathan Williams ¥,
setting out from the point where the tide-water
ceases to flow below Richmond, and measuring
his route to the first chain of Blue Ridge, found
1150 feet elevation at Rockfish Gap. A peak
near gave him 1822 feet. Farther on, beyond
the town of Staunton, ascending a chain of the
Alleghanies, he found 1898 feet: a second chain,
that of Calf Pasture, gave him 2247: and lastly

* See Jefferson’s notes on Virginia, p. 2J.

+ Nephew of Dr, Franklin, and author of several papers
in natural philosophy inserted in the American Museum,
and the Transactions of the Philosophical Society at Phila-
delphia.
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a third, that which divides the rivers and is inteks
sected by none, measured six miles south-west of
Red Spring, gave him 2706 feet.

Consequently the Alleghanies, which I have
crossed myself in this part, where they appeared
to me to be loftiest, are not more than 2706
feet, or 405 toises, above the level of the ocean.
Blue Ridge, at the opening of Ilarper’s Ferry,
below the mouth of the river Shenando, appeared
to me to have nearly the same height as at Rock-
fish Gap; accordingly it’s mean height may be
estimated at 1150 feet, that is less than haif the
height of the Alleghanies in Virginia.

In Maryland, George Gilpin and James Smith
took the following levels in 1789

On the river Potowmack, from the limits of
the tide, that is ro say from the rapids of George-
town to the mouth of Savage River, in an extent
of 218 miles, the ascent is 1160 feet: in this
account the rapids of Georgetown are taken at
37 feet, and the great fall of Matilda, including
it’s rapids, which extend three miles above it, at
76 feet. ,

From the mouth of Savage River to the place
called Moses Williams on the summit of the Al-
leghanies, ina space of eight miles three quarters,
the ascent is 209y feet, making in the whole
3257-
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In Pennsylvania the height of the Alleghanies
-above the flat country, according to Dr. Rush, is
only 1300 feet; and in fact travellers observe,
that we arrive at them by a series of gentle and
gradual ascents, which are scarcely noticed.

In the state of New York; the highest peak of
the Kaats Kill Mountains, measured in 1798 by
Peter de la Bigarre *, was found to be 3549 feet
above the level of Hudson’s River, in which the
tide flows ten miles above Albany.

In Vermont, Killington peak, measured by Sa-
muel Williams as the loftiest of all the chain, is
only 3454 feett.

Lastly the White Mountains in New Hamp-
shire, which are visible thirty leagues at sea, and
which Mr. Belknap estimates from the accounts
of travellers at 10000 feet I, are reckoned by S.

* Transactions of the Society of New York, Part II,
p. 128,

t See History of Vermont, by S. Williams, p. 23. Itis
in one volume 8vo, printed at Walpole, in New Hampshire,
1794. The author observes, that in these latitudes the re-
gion of constant frost is at 8066 feet. Mr. S. Williams,
who must not be confounded with Jounathan, was formerly
professor of mathematics at Cambridge, near Boston, and
a clergyman, but at present lives retired in the state of
Vermont.

t History of New Hampshire by Belknap, Vol. I, p.
49, Sce also 8. Williams’s work, p. 23.

D
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Williams, who assigns his reasons, at 7800 feet
only.

The Alleghany chain therefore can be con-
sidered only as a rampart of the mean height
of 2000 or 2400 feet, about 350 or 400 toises,
which differs altogether from the grand chains of
our globe, as for instance

the Alps, estimated at - 1500 toises,
the Pyrenees - - 1350,
the Andes - - - 2500,
Libanus - - - 1453

and it is obvious, that this circumstance must have
considerable influence on the meteorology of the
United States and the whole of their continent,
as I shall show more particularly hereafter.

All European travellers remark with surprise,
that the American mountains have more regula-
rity in their direction, greater continuity in their
ridges, and less inequality in the line of their
summits, than the mountains of our continent.
These characteristics are particularly striking in
Virginia and Maryland in the chain called Blue
Ridge. This chain, which I have traversed or
pursued the direction of from the frontier of
Pennsylvania to James River, always exhibited
to me the appearance of a terrace elevated ten or
twelve hundred feet above the plain, with a very
steep ascent, and a summit so even, that we

i
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scarcely perceive it’s undulations, or the few gaps
that serve for passages across it. The base of
this mass is only from four to six miles broad.
Approaching the north the height of this chain,
as well as of those that are parallel to it, decreases;
and as some of it’s ramifications have occasioned
in Pennsylvania a confusion of names, by which
even geographers are perplexed, I will endeavour
in the first place to elucidate them.

In Virginia three principal well-marked ridges
are clearly to be distinguished.

1st, Blue Ridge, situate most easterly, which
derives it’s name from it’s blueish appearance at
a distance to those who come from the flat mari-
time country. It bears the name of South Moun-
tain in the maps of Evans and other geographers,
without any good réason being a -inable for the
term. Indeed the mountains of the United States
in general, named at hap hazard by the colonists
of each district, have but unmeaning and fre-
quently whimsical names. IHowever this may be
with respect to Blue Ridge, it branches off from
the grand arch or knot of the Alleghanies, ahd is
even the most direct prolongation of that chain,
as you come from the south: it cros:es James
River below the junction of 1’s two supcriour
branches, the Potowmack below the Shenando,
the Susquehannah below Harrisburg, and travel-

D2
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lers observe, that the bed of this river, navigable
so far on a calcareous bottom, becomes impassable
in consequence of the rocks and sandstone of Blue
Ridge. In Pennsylvania this ridge, less continu-
ous and of inferiour elevation, assumes in different
districts the various names of Trent, Flying, and
Oley Hills ; but it is nevertheless the same branch,
which crosses the Schuylkill below Reading, the
Delaware below it’s western branch and the town
of Easton, and proceeds to lose itself in the Kaats
Kill group towards the banks of Hudson’s River.
The second chain, called North Mountain with
as little reason as the preceding is named South,
branches off likewise from the grand arch of the
Alleghanies, and running parallel with Blue Ridge,
but west of it, crosses the upper branches of James
River twelve or fourteen miles above their junc-
tion, and the Potowmack four and twenty miles
above the Shenando ; but when it reaches the west
branches of Conegocheague Creek, it divides into
several ramifications, which render it’s remaining
part doubtful. Some geographers look on the
Tuscarora chain, though divergent, as it’s conti-
nuation ; which, after having crossed the river Ju-
niata, loses itself in the rocky and marshy deserts
north-east of the Susquehannah. Others follow
North Mountain in the chain of Kittatinny, which,
continuing in a more direct line, runs parallel with



37

Blue Ridge as far as the Delaware, which it passes
above it’s west branch and the town of Nazareth,
then proceeding along the east bank of that
river, and terminating with the branches of Blue
Ridge in the Kaats Kill group and the mountains
that separate the sources of the Delaware from the
course of Hudson’s River.

In Pennsylvania Blue Ridge and North Moun-
tain are pretty commonly confounded together,
because, as the characteristics of the two are not
very distinctly marked, each district applies the
epithet of Blue to it’s most elevated chain, and a
particular name to each different ramification : but
the geographical continuity of North Mountain in
the Kittatinny, and of Blue Ridge in the Flying
and Oley Hills, as I have traced them, appears
to me best established by the general direction of
these chains, by the nature of their stones, and
by their concurrence in forming a calcareous val-
ley, which is prolonged uninterruptedly between
them from the Delaware and the townships of Eas-
ton and Nazareth to the sources of the Shenando
beyond Staunton*,

* It is not without a careful examination of this question,
that I differ from the projection of Mr. Arrowsmith, who,
totally neglecting the ridge of Oley Hills and Flying Hills,
turns off the chain of Blue Ridge into the Kittatinny below
Harrisburg. This geographer may have had notes made by
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The third principal chain, that of the Alleg-
hanies properly so called, is the highest ridge to
the west, which, separating all the rivers, without
being cut by any one, has properly received the
name of Endless. This chain, taking it at it’s
southern extremity, comes from the angle of
Georgia and Carolina, where it receives the vari-
ous names of White Oak, Great Iron, Bald, and
even Blue Mountains. There it sends off to the
west some branches of the river Tenessee, and to
the east the rivers of the two Carolinas, of which
it forms the western frontier. On reaching Vir-
ginia it forms the arch I have mentioned, by bend-
ing toward the north-west, and enveloping the
preceding ridges : it then resumes it’s course north-

travellers, who, influenced by the vulgar opinion of the
settlers in Pennsylvania, and by the name of Blue Ridge,
which they give in some districts to the Kittatinny, had
adopted this system. But in addition to the authorities of
Evans, Fry,and Jefferson, which I deem of superiour weight,
I have myself seen, when crossing the Susquehannah on the
road from York to Lancaster, a chain amile above the ferry
at Columbia, that iscvidently a prolongation of Blue Ridge,
which may be scen for a long while on the west of this road,
more or less distant.  This chain, equal in height on both
banks, lcaves the river only a narrow passage over a rapid ;
and every thing attests, that the water has forced it’s way
like that of the Potowmack below Harper’s Ferry.—It con-
tinues it’s course north-north-east.—The bed of the river, at
the ferry near Columbia, is calcareous.
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north-east, and sends to the Ohio the waters of the
Great Kanhaway and Monongahela, to the Atlan-
tic those of the rivers James, Potowmack, Sus-
quehannah, &c. ; but toward the sources of the
western branch of the latter it divides into several
ramifications, the most considerable of which pro-
ceed to the eastward, and, crossing all the streams
of the Susquehannah, terminate in the Kaats Kill
Mountains, and at the sources of the Delaware and
Hudson ; while other ramifications to the east sur-
round the sources of the Susquehannah itself, and
proceed by Tioga to furnish those of the lakes of
the Iroquois or Genessee country : unless indeed it
should be thought proper to assign these branches
to a ridge farther west, which, under the names
of Gauley, Laurel, and Chesnut Ridge, likewise
terminates in this country,

Beside the three principal chains of Virginia,
which I have just described, there are still several
intermediate ridges, which frequently equal them
in height, steepness, and continuity ; as those of
Calfpasture, Cowpasture, and Jackson, which I
crossed in travelling to Staunton by the way of
Green Briar. In the latter mountains are thermal
waters of different qualities, celebrated in Virginia
for their virtues, and known by the names of
Warm Spring, Hot Spring, Red Spring, &c.
Warm Spring, which I have visited, is an ammo-

P4 '
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niacal sulphurous water,about 20°{77° F.]of heat.
It rises in the bottom of a deep valley, shaped
like an inverted cone, which has every indication
of having been the crater of a volcano now ex-
tinct.

‘West of the Alleghanies, toward the basin of
the Ohio, there are likewise several remarkable
ridges. I crossed one known by the name of
Reynick * and High Ballantines, eight miles west
of the town or village of Green Briar, and it ap-
peared to me as lofty as Blue Ridge, but much
broader. From the plain on it’s summit] saw a
number of others toward the south-west and north-
cast. Fifteen miles farther on I entered by a
winding road into a series of other chains, eight
or ten of which I crossed in the space of thirty-
eight miles,  till I reached Gauley, the highest and
steepest of all, and the narrowest on it’s ridge.
This whole space of thirty-eight miles I consider
as one lofty terrace. Beyond the Gauley Hills
we cross no other high chain, except with the
course of the rivers, the direction and often indeed
the bed of which we follow; but I have observed,
that the bed of the Great Kanhaway often makes
it’s way through one of the roughest countries I

* The name of the earliest or principal settler on the

road. Almost all the names of places in the United States
have a similar origin.



41

ever saw. Many of these ridges direct their
course to the Chio, and we shall see, that some
must have crossed it. This Gauley Ridge com-
mences with the sources of the Great Kanhaway
to the south-west of the Alleghany arch, and un-
der the names of Laurel Hill and Chesnut Ridge
proceeds northward, to terminate at the head of
the Susquehannah. Southward the settlers in Ken-
tucky and Tenessee have extended the name of
Great Laurel to the principal branch, that separates
Kentucky from Virginia; and have given the
name of Cumberland to it’s continuation, which
accompanies and bounds Cumberland River as far
as it’s mouth. I have not sufficient documents
with respect to this part. The government ofthe
United States has in it’s power a very simple mean
of procuring itself a complete collection : this s,
to oblige all the surveyors, by a statute of the col-
lege of William and Mary at Williamsburg, where
they undergo their examination, and receive their
patent, to add topographical details to the barren
accounts of their measurements, Thus in a few
years a complete system of the mountains and ri-
vers would be obtained without expense.

It remains for me to give what information I
could procure respecting the internal structure of
these mountains, that is the nature and arrange-
ment of the stony strata that form their nucleus.
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Incomplete as these may be, I have reason to pre-
sume they will not be uninteresting, were it merely
for their novelty, their connexion, and the pains I
have taken to give satisfaction to those readers, who
attach to the science of physical geography all the
importance it merits. To him who knows how to
observe facts, and deduce from them judicious
conclusions, the structure of our globe is a book
of muchsuperiourinformationand authenticity with
respect to the history of the revolutions it has un-
dergone, than the traditions of ignorant savages,
vague and destitute of authority at the commence-
ment, afterwards adopted by civilized nations, and
formed into established systems.

CHAPTER 1V.

Internal Structure of the Soll.

DURING my various journies in the United
States I was very attentive in collecting specimens
of the strata and shelves of rock, that I found
most predominant, and most widely diffused, as it
was a subject that I felt particularly interesting,
As T sometimes travelled on foot for several days
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together, I could not load myself with large pieces;
but those I collected were sufficient for my pur-
pose, and all taken together, or compared with
those which foreign travellers showed me or gave
me at Philadelphia, enabled me to determine on
my return to Paris, with the assistance of some
mineralogical friends, the genus and species of
their parent strata, and to methodize a kind of
physical geography of the United States*.

Judging from these documents, I think I can
affirm with sufficient precision, that the extensive
country comprised between the Atlantic and the
Missisippi 1s divided into five regions of different
nature, which may be classed as follows:

§ I Grunitic Region.

‘The first, which is that of granites, is bounded
by the Atlantic Ocean, reckoning from Long
Island to the mouth of the St. Laurence; thence
by a line proceeding up that river to Lake Onta-
rio, or rather to Kingston, formerly Frontenac,
and the place called Thousand Isles, passing by
the sources and cour.e of the Mohawk to Hud-
son’s River, along which it returns to the point of
departure, Long Island. Throughout the whole

* These specimcns may be seen in the cabinet of cit. la
Mcétherie; the editor of the Jowrnal de Physique.
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of this space the soil rests on beds of granite,
which form the skeletons of the mountains, and ad-
mit beds of a different nature only as exceptions.
The granite exposes itself to view in all the envi-
rons of the city of New York: it is the nucleus .
of Long Island, where sands have been accumu-
lated round it by the waves of the sea: and it may
be traced without interruption on all the coast of
Connecticut, Rhode Island, and Massachusetts, ex-
cepting Cape Cod, which 1s formed of sand
brought by the great current of the Gulf of
Mexico and the Bahamas*, which I shall have
occasion to mention hereafter. The granite ex-
tends likewise along the coast of New Hampshire
and Maine, where it is mixed with some sand-
stone, and likewize with limestone, with which
Boston is supplied from Maine. It composes the
numerous shoals on the coast of Nova Scotia, and
the nucleus of the mountains called Notre Dame
and Magdalen, on the right of the mouth of the
St. Lawrence. The banks of this rivér are in ge-
neral schistous, but this does not prevent the gra-
nite from showing itself frequently in detached
masses, and in shoals fixed in the bed of the river.
Itis found again throughout the environs of Que-
bec; in the mass of rock, that supports it’s cita-

* Called by the English the Gulf Stream.
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del; in the tolerably lofty mountains ndrth-west of
the city; and lastly under the Falls of Montmo-
renci, a small river, which comes from the narth,
and precipitates itself into the St. Lawrence down
a precipice of a hundred and eighty feet. The
immediate bed of this cascade is a horizontal calca-
reous shelf, of a black gray colour, and of the
kind termed primitive or crystallized: but it is
supported by strata of brown gray granite, of a
very close grain, and nearly perpendicular to the
horizon. 'Wherever these strata show themselves
along the St. Lawrence, they are more or less in-
clined to the horizon, never parallel withit. A
granite of a red, black, and gray colour abounds
on the right bank of the river, opposite Quebec,
resembling that of the State-house at Boston, which
was drawn from the neighbourhood of the city;
both being similar to the block that was brought
from Lake Ladoga to Petersburg, to serve as a
pedestal for the statue of Peter I. The isle in
which stands the city: of Montreal is calcareous ;
but all the shore about it exhibits stones of rounded
granite, brought down, no doubt, from the ad-
Jacent heights. The summit of Mount Bel-ceil is
of granite, as is the chain of the White Moun-
tains in New Hampshire, to which it may be said
to belong. The branches in New England are
likewise of granite, except the environs of Mid-
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dleton and Worcester, which are of sandstone.
I am informed, that the west branch of the Green
Mountains, and the greater part of Lake Cham-
plain, which it skirts, are calcareous, though the
rocks of Ticonderoga are of sandstone ; and " the
east branch, which traverses the state of Ver-
mont, is of granite. It appears then, that the
granite traverses Lake George, or the isthmus
that separates it from Hudson’s River, to ascend
to the sources of this and Black River: thence it
proceeds as far as the St. Lawrence at Thousand
Isles and Kingston, where it is always found of a
reddish hue, formed in large crystals, and sur-
charged with feldt-spar. Mr. Alexander Mac-
kenzie, in his Travels lately published *, furnishes
the means of tracing it’s continuations much farther
in the north part of this continent.  This respect-
able traveller, with whose merits I had an oppor-
tunity of being personally acquainted at Philadel-
phia, observes, vol. iii, p. 335, that ¢ a dull gray
granite is found throughout all the country from
Lake Winnipeg to Hudson’s Bay; and that
he has even been informed, it extends in like
manner from Hudson’s Bay to the coast of La-
brador.’

* Travels in the interiour of North America, by Alexans
der Mackenzie, trauslated by Castera, 3 vols, svo,
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Consequently all the North of America, as far
as Long Island, is a granitic country.

A few lines before Mr. Mackenzie had said, that
rocks of the nature of limestone, disposed in thin
and nearly horizontal strata, and of a pretty soft
texture, were perceptible on the east shore of
Lake Dauphin, and on the shores of the lakes
Beaver, Cedar, Winnipeg, and Superiour, as well
as in the beds of the rivers, that traverse the long
line of these lakes. He adds: ¢ what is also very
remarkable is, that in the narrowest part of Lake
Winnipeg, where it is not more than two miles
over, the west shore is skirted by calcareous rocks
of this same quality, in cliffs thirty feet high;
while on the opposite shore, that on the east, there
are rocks still higher of the granite above-men-
tioned.’

From the whole of his description, which I
have abridged, it follows, that the region of these
calcareous stones, which we shall find prevailing.
every where west of the Alleghanies, extends in a
line north-west beyond Lake Michigan as far as the
sources of the Missisippi, and thence to those of
the Saskachawan, thus joining the grand chain of
the Stony or Chipewan Mountains, which is it.elf
a continuation of the cordillera of the Andes:
¢ and it must be observed,” says Mr. Mackenzie,
< that all the great lakes of North America are
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placed in the line of contact between these vast
chains of granite and of limestone.” This is a
fact in phy-ics, that merits the attention of the
philosophical geologist.

Returning to the southward from the river St.
Lawrence, granite prevai's throughout Steuben
county, as far as the Mohawk*, the course of
which it accompanies, though I cannot affirm, that
it crosses it, except at it’s little fall above Skenec-
tady. We see none at it’s great fall, that of Co-
hoz, the bed of which is a serpentine, of the same
species as I found at Monticellot in Virginia, a
species very widely diffused throughout the whole
of the chain called South-west Mountain; but it
reappears immediately below Albany, on the east
bank of Hudson’s River, which comstantly flows
between two rugged declivities, covered with thin
copses of oaks and firs. Twenty miles below
Poughkeepsie begin rocky, barren ridges, in a
transverse direction, which recalled to my remem-
brance Corsica and the Vivarais. The road is
broken by these for the space of five and twenty

* It appears, that the bed of the Mohawk separates the
granitic from the saudstoue country.

+ The habitation of Mr. Jetterson in Virginia, on the
chain called South-west Mountain, though it ought rather to
be named Red Ridge, on account of it’s argillaceous soil of
this colour, perfectly resembling that of Aleppo in Syria.
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miles, and every where they display blocks of
grayish granite, disposed in shelves inclined to the
horizon at angles of 45° or §0°, and covered with
mosses, firs, and other stunted evergreens. The
river runs between similar banks as far as West
Point, where it has forced the barrier of rocks op-
posed to it’s current by the last of these transverse
ridges, at the foot of which the Highlands termi-
nate, and are succeeded by the Lowlands, or ma-
ritime country.

In the latter, forming a plain as far as New
York, the left bank of the river is continually ex-
hibiting ledges of reddish or grayish granite, pro-
jecting out of the ground in such a manner, as
leads us to presume they run very deep into it*.

The mineralogical researches undertaken by a
society of physicians at New York* sufficiently
prove, that the granite traverses the territory of that
city, and the rivers Hudson and Harlem, and ex-
tends to all the first rank of hills in New Jersey.
The direction of these ledges, particularly from-
the boundaries of Connecticut, is from north-east
to south-west, being paralle] to the coast; their
inclination is nearly vertical to the horizon, and
their chain is supposed to continue as far as Ver-

* See the Medical Repository, Vol I, No. 3, New York,
1797.
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mont. Dr. Mitchill, travelling for the society,
observes, in the account of these facts transmitted
to it by him in 1797, that from the sea to West
Point, that is in the low lands formed by alluvions
from the sea, the granite is mingled with quartz,
feldt-spar, schorl, mica, and garnet, sometimes in
Tumps, at others in flakes : that the granitic region
terminates abruptly on the bank of the Hudson, at
Polliples Island, opposite a large rock in Fishkill,
twenty miles below Poughkeepsie ; and that forty
rods farther on commences a schistous region, the
schist coming out of the ground on the bank of the
river, as if it there formed a bed to the granite.
He conjectures, that this schist reaches as far as
Albany, and forms the ledge down which the fall
of Cohoz precipitates itself: but this cannot be ad-
mitted, unless he gives the name of schist to a ser-
pentine, a specimen of which he has sent me, and
which is itself the immediate bed of the fall. This
schist, adds Dr. Mitchill, serves likewise as a bed
to the calcareous strata scattered throughout the
country. He mentions a block of this kind a mile
from Claverack, and four miles from the city of
Hudson on the river of the same name, presenting
a prominent mass eight hundred acres in superfi-
cies, filled with shells, none resembling which are

to be found in the nearest sea, distant a hundred
and forty miles,



51

Dr. Mitchill mentions other calcareous ledges
near New York, at the place where the streams
separate, some running into the Hudson, others
into the Sound, or that arm of the sea that faces
Long Island. He imagines, that at a period un-
known in history the ocean covered this ground,
and his opinion is supported by all the facts he
mentions respecting the Kaats Kill Mountains.

These mountains he has found to consist of the
same sandstone as Blue Ridge, of which he deems
them a continuation; and this fact fixes on this
side the reciprocal limit of the granite, and of the
sandstone that composes a second region of great
extent, as we shall presently see. This sandstone
at Kaats Kill is supported by abed of friable slate,
which gives out in the fire a strong smell of bitu-
men, and exhibits strata, in some places broken
and confused, in others inclined to the horizon in
angles from 50° to 80°. Dr. Mitchill first ima-
gined these mountains to be of primitive forma-
tion, because the granites and sandstones con-
tained no fossils ; but he soon found contrary indi-
cations : as, 1Ist, the aspect of rocks containing
pebbles or small stones of red and white quartz,
sandstone, and red jasper, all evidently rolled and
worn by the waters: 2dly, horizontal and very re-
gular strata of these rocks: 3dly, fossile shells un-
known in these seas, the clam and scallop ex-

E 2
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cepted, and found on their summits in an argiila-
ceous or in a siliceous bed. All these circum-
stances led him to conceive in this disposition of
the ground three principal epochs of it’s forma-
tion: the first, that which deposited the sands;
the second, that of the waters by which they were
rolled and triturated ; the third, that of the exist-
ence of the living shell-fish.

Lastly he remarks, that the steep side of these
mountains faces the west, while the declivity on
the east is gentle, without another answering to it.
Out of the granitic region I have just described
some exceptions exist, the most remarkable of
which are, 1st, the mountains between Harris-
burg and Sunbury on the Susquehannah, com-
posed in great part of granite*; 2dly, a vein of
talky granite, or Muscovy glass, of which I shall
speak in § IV; 3dly, numerous blocks at the foot
of the south-west chain in Virginia, particularly
near Milton on the Rivannah.

§ II. Region of Sundstone.

The sandstone of Kaats Kill forms the distin-
guishing character of the second region or diver-
sity of soil, which comprises all the mountainous

* Liancourt’s Travels, Vol. I.
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country of Blue Ridge, Alleghany, and Laurel
Hill, the sources of the great Kanhaway, the
knot or arch of the Alleghanies, and in general
all their chain to the south as far as the angle of
Georgia and the Apalachians. I lose the traces of
it to the west in the state of Tenessee and the
chain of Cumberland, and cannot assign it’s con-
tiguity to the calcareous region with precision.
In the north and north-east it’s limits appear to be
the sources of the Susquehannah, even those of
the lakes of Genessee, and in general the right
banks of the Mohawk and Hudson. Dr. Smith
Barton of Philadelphia, who on his return from
a journey to Niagara, in 1797, crossed the whole
of upper Pennsylvania, never lost sight of sand-
stone from Tioga to within nine miles of Naza-
reth. Mr. Guillemard, in his journey from Phi-
ladelphia to Pittsburg by the way of Sunbury,
found it every where till he came to the west of
the Alleghanies, called in that district Blue Hulls,
except in a few calcareous vaiies, of which I
shall speak*. Lastly in Virginia, from Ch.rlot-

* The land of all the upper Susquehannah s mingled
with schists, stones, gneiss, schorl, and felli-:par, inter-
sected by a number of ridges of little elevation, asceading
by steps to the Alleghanies. where sandstone preduniinates,
There are also veins of basaltes, the produce and proofs of
ancient volcanoes. The trees are universally stunted, wud
vegetate weakly.—(Note by M. Guillemard.)

E3
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tesville to the river Gauley, I myself found it in
abundance on the ten or twelve chains I crossed
successively, excepting likewise the calcareous
valleys of Staunton and Green Briar. Sometimes
the sandstone adnits the mixture of a milky white
quartz, called arrowstone, much of which I found
on Blue Ridge going from Frederick Town to
Harper’s Ferry; and sometimes also with gray
quartz, which is the nucleus of Blue Ridge, at the
gap made 1n it by the Potowmack below Har-
per’s Ferry. Some of the rocks of this gap are
of granite, but these are few in number.

These mountains of sandstone are not so bare,
as the nature of this stone might lead us to sup-
pose. I found their loftiest summits in Virginia
between the rivers of Green Briar and Gauley co-
vered with fine trees, and tall perennial plants,
growing in the excellent black Kentucky mould,
which is the distinguishing characteristic of the
Western country. The lofty region, that extends
above Fort Cumberland beyond the sources of
the Potowmack to those of the Yohogany, and
which is known by the name of Green Glades, is
a real Switzerland, very rich in pastures, the vi-
gour of which is maintained throughout the sum-
mer by clouds, mists,and drizzling rain, which at this
season are wanting in the plain. This advantage
is owing to an elevation of about 700 yards, as
was before observed; but it does not extend
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to the chains of Gauley and Laurel Hill, which
are rocky and dry. Evans, the geographer, esti-
mates the parts of these susceptible of cultivation
only at a tenth of the whole, and his numerous
surveys give great weight to his opinton. These
parts adapted to agriculture are found only in the
valleys, which, as in other places, being enriched
by the earth washed down from the mountains, are
commonly the most fertile.

Toward the north-west, that is on the side of
the lakes of Genessee, Ontario, and Erie, the
sandstone terminates in a region of slaty schist and
blue marle, which is pretty extensive, for it ap-
pears to form the bed of these lakes, as appears
from soundings taken in them, and the stones at
their bottom and in their banks. They extend
even over the beds of coal in West Pennsylvania.
This marle is full of fossil shells. Ledges of these
schists are found again at Niagara, and, as I have
said, all along the St. Lawrence, as far as Quebec.
We have seen, tco, that they pave the bed of the
upper part of the Hudson, These are their most
extensive known domains ; el ewhere they are seen
only in small patches.

Beside this vast region of sandstone, which 1
have just described, some districts of the same
nature may be mentioned dispersed through the
granitic and calcareous regions; but there in turp
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they form exceptions. Such is that of the county
of Worcester in Massachusetts, the most extensive
of the kind known. This cannot be referred to
the Alleghanies, unless it’s continuity across the
rivers and country of Connecticut and the Hud-
son could be shown.

§ UL Cdlcarcous Region.

The third region, that of calcareous earth, in-
cludes all the Western or Back Country, lying be-
hind the Alleghany mountains, and exterds north-
west, according to the information of Mr. Mac-
kenzie, across the rivers and lakes to the sources
of the Sakatchie, and the chain of the Chipewan
mountains. All of this country that I am ac-
quainted with from the Tenessce to the St. Law-
rence, between the mountains and the Missisippi,
has for it’s nucleus an immense stratum of lime-
stone, disposed nearly in a horizontal direction, in
lamina of one or more inches thick, of a close
smooth grain, and generally of a gray colour. In
the north the limestone is of the crystallized kind,
called primitive. This stratum has immediately
under it in some places a bed of clay, in others of
gravel, and above it, on the surface of the ground,
astratum of excellent black mould, deepest inthe



57

bottoms, where it is sometimes found fifteen feet
thick, and shallowest on the risings and heights,
where it occasionally does not exceed six or eight
inches. This circumstance, as well as the lami-
nated structure of the stone, evidently indicate an
anteriour operation of the waters of the ocean.

In the country about Pittsburg on the Ohio, in
the county of Green Briar on the Kanhaway, and
throughout Kentucky, this fundamental stratum is
found on boring; and I have seen it bare in the
beds of all the rivers and brooks of Kentucky,
from the Kanhaway to the falls or rapids of the
Ohio near Louisville.  On the road from Cincin-
nati to Lake Erie, I found it serving as a floor to
all the bed of the river aux Glaises and the Miam?
of the Lakes ; it appears, that the lake itself has a
bottom of blackish schist, but among it’s specimens
we find a great deal of limestone, and itis like-
wise a stratum of limestone that runs under
the St. Lawrence at the Fall of Niagara, and ex-
tending thence into the Genessee country, appears
to accompany the bed of the St. Lawrence as far as
Quebec. It is true, however, that throughout
this part of the north the limestone is of the kind
called primitive and crystallized, as I have found by
the specimens brought up by the settlers in Ge-
nessee when sinking wells.

The rupture and displacement of these strata oc-
casion the gulfs and cavities, of which I have spo-
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ken in the first section of the third chapter, where
the torrents occasioned by rain, and even the rivers
themselves, are swallowed up. I have seen curi-
ous instances of this at GreenBriar in Virginia, and
at Sinking Spring in Genessee, where a spring
rises to the bottom of a cavity, and at the distance
of six feet again sinks into the earth. These sub-
terranean currents of water likewise produce the
winds in some caverns, as that mentioned by Mr,
Jefferson in the chain of Calf Pasture*.

 From Louisville to White River, where it
abruptly terminates, I have likewise found all the
rivers and brooks flowing over the bare limestone
stratum of Kentucky. Some American travellers,
on seeing my specimens, have assured me, that the
Holston, or north branch of the Tenessee, had a
similar bed. Respecting the soil that extends
beyond it into Georgia and Florida, to my great
regret I have been unable to obtain any authentic
information.

At Louisville the first superficial stratum on the
high bank of the river is a black mould three feet
thick.  Under this mould is a stratum of poor
sand, without shells, fourteen or fifteen feet in
thickness; then another stratum of sand with
shells, from six to ten inches; and lastly a pretty

coarse gravel, down to the bottom of the river,
whichis twenty five feet deep.

* See Jefferson’s notes on Virginia, p. 63.
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Four miles east of Louisville*, advancing into
the country, the first superficial stratum of mould
is not above twenty inches thick ; and farther on,
four miles from Francfort}, it is not more than
fifteeen. In both these places there is beneath it
a stratum of clay, from two to three feet thick,
which is not found near the river. Under this
clay is the calcareous stratum, which must be per-
forated with much labour to reach a bed of gravel
and clay, in which are found the springs that fur-
nish the wells with a constant supply of water.

At the place I mentioned near Louisville, the
stratum is three feet thick, and the springs that
never dry up are found at the depth of eighteen
feet from the surface. In other places the thick-
ness of the stratum appears greater. "The rocks that
form the falls or rapids of the Ohio below Lou-
isville belong to this grear limestone stratum, on
the surface of which many petrifactions have been
collected at low water, but they were brought thi-
ther, and not imbedded init. I never saw any
fossils encrusted in the substance ofthe/grcat sub-
terranean stratum, a fact at which I was the more
astonished, as, when at the seat of judge Innes near
Francfort, walking with him on the summit of a
chain about a hundred feet above the level of the

* At the seat of Mr. Thompson.
+ At the seat of judge Innes.
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Little river Elkhorn, which pierces it, we found in
the wood a number of large stones, entirely made
up of fossil shells. At Cincinnati, on the second
bank of the Ohio, Ifound more such stones full of
shells: and doctor Barton collected sirmnilar stones
on the heights of Onondago, in the state of New
York, at the distance of near six hundred miles,
with this difference only, that his are of a blue slate
colour, mine a violet red*.

* Onmv return to Paris, I submitted these shells to the
examinati«;n o one of our most skilful waturalists in this
branch of science, Mr. Lamarck, and I cannot better satisfy
the curiosity of my readers, than by communicating to them
his sentiments on the subject :

¢ Sir,

¢ I have examined with the utmost care the three speci-
mens of fossils, thag you have transmitted to me, and which
you collected in North America.

*In each of them I very clearly perceive fossil tere-
bratule * heaped together without any order. These tere.
bratule are almost all of the division of those that are striated
longitudinally above and below, as the terebratula described
by Linneus undcr tue name of anomia dorsata.

< Of these fossil shells we see only the inner mould, that
is the stony matter, with which theinside of these shells was
filled during their long abode in the earth. On several of

them, however, the whitish portions of the shell itself still
remain,

~

. . .
A new genus introduced is my Systeme des Animaux sans Vertebres,

“ System of Animals without Backbones,” p. 138, being scparated from
Linneus’s genus anomia, '
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Beside the Western Territory, and the region I
have just described, there exist only two calca-
reous districts, that are of sufficient extent to be
worth mentioning as exceptions: one in the long
valley formed by the chains of Blue Ridge and
North Mountain, from the Delaware above Easton
and Bethlehem to the sources of the river She-
nando, and even beyond James River, to the

“In the specimen from Cincinnati three sorts of fos-
sil shells are distinctly seen: a species of terebratula
with large striee, approaching to that figured in the new En-
cyclopédie, pl. 211, fol. 3; another spccies not  striated,
but punctated, pearly, and eared; and a bivalve shell
thinly furnished with spines, the genus of which I cannot
ascertain, as [ am unable to examiue the hinge.

¢ In the specimen found in Kentucky,a hundred fcetabove
the bed of the waters, I observed striated terebratule of dif-
ferent ages, of a species that appears to come near that
fizured in the new Encyclopédie, pl. 242, ful. 1, it’s strie
buing finer and more numerous than in the terchratula of the
preceding specimen, and it’s upper or smaller valve is flat-
tened. This specimen likewise coutains a fragnient of «
belemunite.

¢ In the third specimen, that from the heights west of
Onondago, I perceive various fragments of two striated teye-
bratule, still different from those of the precedity speai-
mens.  One of thun, inclined to the.triangular figure, has
a channel on the back of the large valve, and appruaches
very near that represented in pl. 244, fol. 7, of the new En-
cyclopédie, The other terebratula is large, alinost a5 flat as
a pecten or scallop ; but it’s fragments are so incomplefe,
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preat archof the Alleghanies; forthe county of Bo-
tetourt, which occupies the part last mentioned, is
called the Lime County, in consequence of it’s sup-
plying with lime all the country east of Blue Ridge,
where there is none. Rockbridge too is in great
part calcareous, as well as all the country from the
Shenando to the Potowmack.

that it is impossible to mark it’s characters, and ascertain the
relation it bears to other species.

¢ Note. From a consideration of these three specimens,
it appears evident to me, that the regions of North America,
where they were collected, once formed a part of the bot-
tom of the sca®, or at least that they at present display to
view that portion of their soil, which anciently formed a
part of the bed of the ocean, and not of the shores: for the
fossils now found there are ocean shells (see my Hydrogéo-
{ogie, pp. 64, 70, and 71), which, as the gryphytes, ammo-
nites (cornua ammonis), orthoceratites, belemnites, en-
crinites, &c., live uniformly in the great depths of the ocean,
and never on it’s shores. Accordingly most of these shells
and polypi are known only in the fossil state.

¢ Your observations, sir, decide the nature of the fossils,
which the interiour part of North America now displays to
view, and apparently we should search in vain among them
for littoral shells. ¢ Lamarck.’

* This opinion is strengthened by the numerous brine-springs, with
which the whole Western Territory abounds. They are there called by
the name of licks, as may be seen on all the maps of Kentucky. The
richest is ncar lake Oneida, and contains an eighteenth part ot it's weight of
salt. The northern seas contain only a thirty-sccond, and those of the
tropics about a twelfth. I: is remarkable, that these salt springs are rare
on the Atlantic Coasty==Nore of the duthor,

I
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Another part of the valley, that which extends
from the Potowmack to the Susquehannah, com-
prises the basin of the rivers Great Connego-
cheague and Conedogwinet, in which are the ter-
ritories of Chambersburg, Shippensburg, and Car-
lisle, celebrated for their fertility. A third portion,
reaching from the Susquehannah to the Delaware,
occupies the basin of the river Swatara ; traverses,
with some interruptions, the branches of the
Schuylkill ; and terminates near Easton and Na-
zareth, the land about which is likewise in repute.
It’s mountainous boundary te the north-east is the
ridge of Kittatinny, a continuation of North
Mountain ; and to the south-east the ridge known
in that country by the several names of South
Mountain, Flying Hills, and Oley Hills, but
which, as I have observed, is a direct continua-
tion of Blue Ridge. This circumstance of their
bounding one and the same calcareous valley, from
the Alleghany arch to Easton, by two lateral
chains, is itself a proof of the identity, which I
ascribe to their continuations.

The other calcareous district, which is conti-
guous to this, extends along the back of Blue
Ridge on the east, from the gan made by the Po-
towmack to the neighbourhood of the Schuyl-
kill in the coun'y of Lancaster. It is limited
precisely on the south-west and south by the Po-
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towmack and the bed of the great Monocacy,
which it does not cross to the east: comprises the
territory of Frederickstown, the greater part of
the course of the Patapsco, and the counties of
York and Lancaster, which are justly considered
as the granaries of Pennsylvania: and lastly ap-
pears to lose itself between Norristown and Rocks-
bury on the Schuylkill. The remainder of it’s
boundary, from the Monocacy to the Schuylkill,
is not marked by heights, though it is a point of
division of several waters, and does not give this
district the appearance of a valley, which is ob-
served in the other calcareous regions.

There are two striking differences between the
limestone of the west and that of these two dis-
tricts to the east: the first is, that the substance
of the calcareous strata in the east is generally
of a pretty deep blue colour, interspersed with
numerous white veins of quartz; while the sub-
stance of the great calcareous stratum in the west,
particularly in Kentucky, is of a gray colour, and
a homogeneous and foliated texture.

The second difference is, that the stratum in
the west is nearly horizontal, forming a kind of
general table underneath the whole country: on
the contrary in the east, thatis in the countics
of Botetourt, Rockbridge, Staunton, Frederick,
York, Lancaster, and as far as Nazareth, the
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limestbne genérally lies in a state of confusion,
and as it were jumbled together by violence:
when these strata are regularly inclined to the
horizon, it is commonly at an angle of 40° or 509,
with this singular trait, that in the valley between
North Mountain and Blue Ridge the angle is al-
ways less, that is below 45°, while in the coun-
ties of Lancaster, York, and Frederik, the moun-
tains excepted, it is more habitually above 45°9;
and this is true with regard to all the other strata,
whether of granite or sandstone, which are less
inclined in the mountains, more as they approach
the sea. At the cascade of the Schuylkill, near Phi-
ladelphia, the inclination of the strata of talcky gra-
nite is 70%, on the Hudson it reaches as far as go®.

From these last-mentioned facts we are autho-
rised to conclude, that the whole of the Atlantic
coast has been deranged by earthquakes, to which
we shall find hereafter it is very subject, while the
country west of the Alleghanies has not been dis-
turbed. Dr. Barton too informs us, that the abo-
riginals of the west have no words in their lan-
guages to express earthquakes and volcanoes,
while cquivalent terms are common and familiar
in the dialects of the east. With earthquakes
volcanoes are commonly connected, and in fact
abundance of basaltes is found in the Alleghany
mountains and theit valleys, but particular re-

F
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searches would be requisite, to point out the an-
cient craters with accuracy. I cannot say whether
there be any fossil shells or not in the strata to the
east, of which I have just been spcakmg, but I
know, that some have been observed in the
primitive limestone in the environs of lake Onta-
rio and Niagara *,

Veins and ramifications of limestone might be
mentioned also out of these principal regions.
There are some in the district of Maine, which
supply Boston with lime. Rocky Point, in lake
Champlain, is of limestone, as are no doubt other
parts in that lake: so are several districts in the
neighbourhood of New York : but the most sin-
gular instance I am acquainted with in the southern
states is that of a ridge, the breadth of which is
not above fifteen yards at a medium, and some-
times does not exceed three, though it extends
above two hundred miles, from the Potowmack
to the Roanoke. As this vein is commonly on
the surface, it may be traced with the more cer-
tainty, because it is the only one that supplies all
the flat country with lime. It’s distance from
Red Ridge or South-west Mountain, to which it

runs parallel, does not exceed from three to five,
miles.

* Liancourt’s Travels, Vol. IF.
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§ 1V, Region of Scu-sand.

The fourth region, formed of sea-sand, com-
prises all the shore, from Sandy Hook, facing
Long Island, as far as Florida. It’s inland boun-
dary is a stratum or ridge of talcky granite, called
foliated stone or Muscovy glass *, which runs
constantly in the direction of the coast, that is to
say north-east and south-west. . This ridge or
stratum commences from the extremity of the
granitic chains on the right bank of the Hudson,
perhaps even from the shore facing Long Island,
whence I presume the rocks are continued un-
derneath the sea; and it extends as far as North
Carolina beyond the Roanoke, in the form of a
slender ridge, from two to six miles broad, and
nearly five hundred long. This ridge, as Evans
very justly observed, every where marks it's
course by the falls, which it occasions in the rivers
before they reach the sea; and these falls are the
extreme limits of the tide. Thus this talcky
ridge cuts the Delaware at Trenton, the Schuyl-
kill two miles above Philadelphia, the Susque-
hannah above Octarora Creek, the Gunpowder
above Joppa, the Patapsco above Elk Ridge,

* The Swedish traveller, Peter Kalm, calls it glimmer.
F 2
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the Potowmack at George Town, the Rapahan«
nock above Fredericsburg, the Pamunky below
it’s two branches, fitty miles above Hanover, the
James at Richmond, the Appamatox above Pe-
tersburg, and the Roanoke above Halifax. No
fos«ils have been observed throughout this stratum.

The land between it and the sea, varying in
breadth from thirty to a hundred miles, is evidently
sand brought by the ocean, which formerly had
for it’s shore this ridge itself. At the mouths of
the rivers, and on their banks, some argillaceous
earths, brought down from the mountains by their
inundations, form with this sand a fertile mixture.
Evans the geographer has even discovered a sub-
terranean stratum of yellow clay, three or four
miles broad, placed longitudinally between the
ridge and the shore, which, giving firmness to the
adjacent sands, renders them fit for making good
bricks, as we see at Philadelphia. These two
cases excepted, the sand is the same as that of the
neighbonring sea, that is to say white, fine, and in
depth reaching as far as twenty feet.

Peter Kalm, who travelled through this country
in 1742, observes, that in Pennsylvania and New
Jersey the strata are as follows':

1st, Vegetable mould, ten or twelve inches :

2d, Sand mixed with clay, six or seven feet: °

3d, Gravel and smooth pebbles, among which
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are oysters and clams, such as still exist on the
coasts, from three to five feet:

4th, A stratum of black stinking mud, full of
osiers and trunks of trees, the thickness of which
he does not mention.  This stratum, which spoils
all the well-water, is found at Philadelphia be-
tween fourteen and eighteen feet deep, at Rac-
coon in New Jersey between thirty or forty feet ;
at the city of Washington I saw it myself eighteen
feet deep at the house of Mr. Law, whose well it
spoilt.

sth, Under all these strata is a bed of clay, by
which the waters are retained. Perhaps I may be
asked on what this bed of clay rests, but I am ac-
quainted with no deeper borings, and after all we
must stop somewhere, or lJike the Indians arrive at
the tortoise, that supports the World.

When we consider, that the core of Long Island
is a talcky granite; that the reefs and points of
rock, which show themselves from space to space
as far as Chesapeak bay, and even beyond Nor-
folk, are of the same granite; and that all the
rocks of cape Hatteras are the same; we shali be
tempted to consider this as the fundamental nucleus
of the coast: but the inclination of the strata in the
line of the falls, which is 70° at that of the Schuyl-
kill, and never less than fifty from east to west,
displaying a contrary direction, tends rather tq

; o
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prove, that these strata serve as a support to the
intcriour country under which they dip*.

§ V. Region of river Alluvions.

The fifth and last region is the country that
rises in undulations from the ridge of the falls ta
the feet of the mountains of sandstone or granite.
It’s limit is less easily traced in Georgia, where the
talcky ridge does not appear. This region is
marked by it’s undulations, consisting in some
places of isolated risings, in others of ridges of lit-
tle hills; and by 1t’s soil being composed of dif-
ferent kinds of earth and stones, in some places
jumbled together, in others arranged in strata,
which are interrupted or succeed each other seve-
ral times from the mountains to the coast, but con-
stantly exhibiting the marks of matters rolled down
by the waters from the declivities above : and
this is in fact the origin of all this country. When
we calculate the bulk, rapidity, and number of all
i's rivers ; the Delaware, the Schuylkill, the Sus-
quehannah, the Potowmack, the Rapahannock, the
York, the James, &c. : when we observe, that the

* Itis remarked, that this talcky granite contains more

mica in the southern parts, and more schorl in the northern
pirts of this coast. '
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streams of most of them are from 1200 to 4000
yards broad, and from twenty to fifty feet deep, long
before they reach their mouths ; and that in their
annual inundations they sometimes overflow the
flat country to the depth of twenty feet: it is easy
to conceive, that such bodies of water must have
occasioned prodigious changes in the soil, parti-
cularly when in remote ages loftier mountains,
gave more impetuosity to their course ; when the
trees of the forests, swept away by thousands, added
force and materials to their ravages; and when
ice, accumulated during winters of six or seven
months continuance, produced enormous floating
masses on it’s breaking up, such as those of which
the Susquehannah afforded an alarming spectacle
in 1784, in which year a mound of ice more than
thirty feet high was heaped up at Maccall’s Ferry,
below Columbia, and was on the point of drown-
ing the whole valley. At the period when the
waves of the sea washed the feet of the mountains;
as it’s residua, which are found there universally,
prove beyond doubt it once did ; these mountains;
‘being loftier, because they had yet lost no part of
what the lapse of ages and the repeated fall of
waters has taken from them, rendercd the action of
these waters much more forcible by their height
and steepness : their colder summits were covered
for a longer time with more copious snows, and
F4
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larger fields of ice : and when the heatof summer,
of less duration certainly, yet not less intense,
melted this ice and snow, the torrents thus pro-
duced tore up the declivities best furnished with
earth, hollowed out deeper gullies, and carried
along with them ample spoils, which accumulated
onthe lowest steps of the mountains. Every suc--
ceeding year fresh fragments came to choke up
the tracks of former years; and the torrents,
stopped by mounds of their own raising, acquired
fresh strength as they increased in volume, and,
attacking them in several points, forced their way
through them in the most feeble. The waters
then opened for themselves new and varying
tracks through the softest mud, for the heaviest
substices would always remain behind for want
of slope and impulsive force ; and by these pro-
cesses, repeated for ages, the ancient beds of tor-
rents became valleys ; the former shores and allu-
vions became coasts and plains ; and the rivers, de-
scending from level to level, leaving their heaviest
burdens on slope after slope, depositing in succes-
sion the lighter and more soluble, incessantly en-
croached on the domains of the ocean by accumu-~
lations of sand, mud, pebbles, and trees, which
served to connect the other materials together.
Even in the present day the Missisippi exhibits to
us_an 1nstructive spectacle of all these grand ope-
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rations. It is calculated by Liancourt, that in the
space of fourscore years, from 1720 to 1800, it
has encroached upon the sea about fifteen miles :
thus under the eyes of three generations it has
created at it’s mouth a new country, which it in-
creases every day,and in which it lays up beds of
coal for future ages. Such is the celerity of it’s
accumulative process, that at New Orleans, a hun-
dred miles* above it’s present mouth, a canal lately
cut by the governor, baron Carondelet, from the
river to lake Pont-Chartrain, has brought to view
an interiour bed of earth formed entirely of black
mud and trunks of trees heaped together seve-
ral feet deep, which have not yet had time etther
to rot or to be converted into coal. Both banks
of the river wholly consist of trunks of trees thus
agglutinated by mud for a space of more than three
hundred miles; and the waters have heaped them
up to such a height, that they form amound on each
side from twelve to sixteen feet higher than the ad-
jacent Jand, whichis generally lower; and at the
annual rise of the river, which is about twenty-four
feet, the exuberant water, bcing unable to reenter
the channel, forms vast and numerous marshes,
which will some day become the source of wealth,

* In the original cent iicucs, but this must be a mistake.
T have therefore rendered lien, both here aud a little lower
. t
down, mile. T,
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but are at present an obstacle to agriculture and
population.

CIIAPTER V.

Of the ancicnt Lakes that have disuppeared.

IN the structure of the mountains of the United
States, another circumstance exists, more striking
than in any other part of the World, which wust
singularly have increased the action and varied the
movements of the waters. If we attentively ex-
amine the land, or even the maps of the country,
we must perceive, that the principal chains or
ridges of the Alleghanies, Blue Ridge, &c., all
run in a transverse direction to the course of the
great rivers; and that these rivers have been
forced to rupture their mounds, and break through
these ridees, in order to make their way to the sea
from the bosom of the valleys. This is evident in
the rivers James, Potowmack, Susquehannah,
Delaware, &c., when they issue from the confines
of the mountains to enter into the lower country.
But the example that struck e most on the spot
was that of the Potowmack, three miles below the
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mouth of the Shenando. I was coming from Frede~
rictown, about twenty rniles distant, and travelling
from the south-east toward the north-west,
through a woody country with gentle ascents and
descents. After I had crossed one ridge, pretty dis-
tinctly marked though by no means steep, 1 began
to see before me eleven or twelve miles westward
the chain of Blue Ridge, resembling a lofty ram-
part covered with forests, and having a breach
through 1t from top to bottom. I again descended
into an undulating woody country, which still se-
parated me from it ; and at length on approaching
it I found myself at the foot of this rampart, which
I had to cross, and which appeared to me about
three hundred and fifty yards high*. On emerg-
ing from the wood, { had a full view of the breach,
which I presently judged to be twelve or thirteen
hundred yards wide. Through the bottom of this
breach ran the Potowmack, leaving on it’s left, on
which side I was, a passable bank or slope; as
broad as itsel’, and on it’s right washing the foot of
the breach. On both sides of the breach, from

* For want of time and instraments my mode of measu-
ring was, I pitched on several trees at the foot of the ridges,
of a known height of about five and twenty yards, and re-
peated from step to step the comparative mcasnre, making
allowance for the diflference of distance aozerding to the
laws of perspective.

1
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top to bottom, many trees grow among the rocks,
and in part conceal the place of the rupture : but
about two thirds of the way up, on the right side of
the river, a large perpendicular space remains quite
bare, and displays the traces and scars of the an-
cient band, or natural wall, formed of gray quartz,
which the victorious river has overthrown, rolling
it’s fragments farther on it’s course. Some large
blocks, that have resisted it’s force, still remain
as testimonials of 1t at no great distance. The
bottom of it’s bed at the spot itselfis rugged with
fixed rocks, which it is gradually wearing away.
It’s rapid waters beil and foam through these ob-
stacles, which for a space of two miles form very
dangerous falls or rapids. I saw them covered
with the fragments of some boats wrecked a few
days before*, in which sixty casks of flower were
lost.

On proceeding up this defile, it narrows so that
the river leaves only room for a carriage road, and
even this is overflowed by it occasionally, From
the sides of the mountain likewise issue a number
of springs, which contribute further to wear away
this road in several places; and as the greater
part of it is solid rock, consisting of gray quartz,

* The rashness of the American <ailors renders similar
accidents frequent both in their rivers and on the ocean

~
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sandstone, and even granite, I consider the pro-
jected canal there as impracticable. At the end
of three miles we come to the confluence of the
river Shenando, which issues out suddenly from
the steep back of Blue Ridge on the left, the foot
of which it washes in it’s course. I conceive it’s
breadth at this place to be abouta third of that of
the Potowmack, which appeared to me to be two
hundred yards. A little higher up we cross the
Potowmack at Harper’s Ferry, and ascend a steep
hill, to reach the inn of the place. From this
projecting point the defile appears like a large tun-
nel, where the eye, confined in it’s view, sees no-
thing but rocks and verdure, without being able
to penctrate to the extremity of the gap. On
coming from Frederictown we equally see nothing
of the rich prospect mentioned in Mr. Jefferson’s
notes. On my making this remark to that gen-
tlemana few days after, he informed me, that he
had his description from a French engineer, who
during the war had ascended the summit of the
mountain ; and I can easily conceive, that from
such an elevation the prospect must be noble in a
wild country, the view of which is uninterrupted.
The more I considered this spot and it’s cir-
cumstances, the more I confirmed myself in the
opinion, that formerly the chains of Blue Ridge in
1's entire state completely denied the Potow-
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mack an exit; and that then all the waters of the
upper part of that river, having no issue, formed
several considerable lakes. The numerous trans-
verse chains, that succeed each other beyond Fort
Cumberland, could not fail to occasion several
more west of North Mountain. On the other
hand all the valley of Shenando and Conigo-
cheague must have been the basin of a single lake
from Staunton to Chambersburg; and as the level
of the hills, even those from which these two ri-
vers derive their source, ts much below the chains
of Blue Ridge.and North Mountain, it is evident,
that this lake must have been bounded at first only
by the general line of the summit of these two
great chains, so that in the earliest ages it must
have spread like them toward the south as far as
the great arch of the Alleghanies. At that period
the two upper branches of James River, equally
barred by Blue Ridge, would have swelled it with
all their waters ; while toward the north the ge-
neral level -of the lake, finding no obstacles, must
have spread itself between Blue Ridge and the
chain of Kittatinny, not only to the Susquehannah
and Schuylkill, but beyond the Schuylkill and even
the Delaware.  Then all the lower country, that
which separates Blue Ridge from the sea, had only
smaller streams furnished by the eastern declivities

of Blue Ridge, and the overflowing of the lake
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poured from it’s summits. In consequence the
rivers there being less, and the land generally more
flat, the ridge of talcky granite must have stopped
the waters, and formed marshy lakes. The sea
must have come up to the vicinity of this ridge,
and there occasioned other marshes, of the same
kind as Dismal Swamp near Norfolk : and if the
reader recollect the stratum of black mud mingled
with osiers and trees, which is found every where
in boring on the coast, he will see in it a proof of
the truth of this hypothesis. With the aid of
earthquakes, which are very frequent throughout
the Atlantic coast, as I shall hereafter have occasion
t0 observe more at large, the waters, incessantly
attacking and undermining the summits that con-
stituted their mounds, formed passages through
them : the moment that larger bodies of water
could escape, the breaches were extended with
more rapidity ; and the powerful action of the
falls, demolishing the ridze from top to bottom,
would ultimately open a passage for the more
weighty body of the lake. This operation must
have been so much the easier, as Blue Ridge in
general is not a homogeneous mass crystallized in
vast strata, but a heap of detached blocks of dit-
ferent magnitudes, mixed with vegetable mould
easily diffusible in water: it is in fact a wall, the
stones of which are embedded in clay; and as it's
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declivities are very steep, it frequently happerss,
that thaws and heavy rains, by carrying away the
cearth, deprive the masses of stone of their sup-
port, and then the fali of one or more of these oc-
casions very considerable stone-slips or avalanches*,
which continue for several hours. From this cir-
cumstance the falls from the lake must have acted
with more efficacy and rapidity. Their first at-
tempts have left traces in those gaps, with which
the line of summits i5 indented from space to
space. It may be clearly perceived on the spot,
that these places were the first drains of the sur-
plus water, subsequently abandoned for others,
where the work of demolition was more easy. It
is obvious, that the lakes flowing off must change
the whole face of the lower country. By this were
brought down all those earths of secondary forma-
tion, that compose the present plain. The ridge
of talcky granite, pressed by more frequent and
voluminous inundations, gave way in several
points, and it's marshes added their mud to the
black mud of the shore, which at present we find
buried under the alluvial earth, afterward brought
down by the enlarged rivers.

In the valley between Blue Ridge and North

¥ idvalanche, snow-slip, the fall of a lurge mass of frozen
snow, breaking from the siuciers, or icy summits of moun.
tains, notunfrequent in the Alps, here apphied to the stone, Te
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Mountain the changes that took place were con-
formable to the mode in which the water flowed
off. Several breaches having at once or in succes-
sion given a passage to the streams of water now
‘called the rivers James, Potowmack, Susquehan-
nah, Schuylkill, and Delaware, their general and
common reservoir was divided into as many dis-
tinct lakes, separated by the risings of the ground
that exceeded their level. Each of these lakes had
it’s particular drain, and this drain being at length
worn down to the lowest level, the land was left
completely uncovered. This must have occurred
earlier with the James, Susquehannah, and Dela-
ware, because their basins are more elevated: and
it must have happened more recently with the Po-
towmack for the opposite reason, it’s basin being
the deepest of all. It is much to be wished, that
the government of the United States, or some
scientific society in the country, would employ able
engineers to make researches on this interesting
subject, which would infallibly afford more minute
proofs of what I have advanced, and new views
highly conducive to our knowledge of the varicus
revolutions, that our globe has formerly under-
gone.

How far the Delaware then extended the reflux
of it’s waters toward the east I cannot ascertain.
It appears, that it’s basin was bounded by the

G
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ridge that accompanies it’s left bank, and which
is the apparent continuation of Blue Ridge and
North Mountain. It is probable, that it’s basin
has always been separate from that of the Hudson;;
as it is certain, that the Hudson has always had a
distinct basin, the limit and mound of which were
above West Point, at the place called the High-
lands. To every one who views this spot it seems
incontestible, that the transverse chain bearing
this name was formerly a bar to the course of the
river, and kept it’s waters at a considerable height:
and when I observe, that the tide flows as far as ten
miles above Albany, this low level in so great an
extent, compared with the elevation of the moun-
tains that surround this basin, induces me to ima-
gine, that the lake must have reached as far as the
rapids at Fort Edward, or perhaps even communi-
cated with lakes George and Champlain, and in
this state rendered imperceptible the Cohoez or
falls of the Mohawk, the level of which it sur-
passed. These falls could not be formed, till the
lake had drained off through the gap at West
Point; and the existence of this lake explaining
the traces of alluvions, petrified shells, and strata
of schist and clay, mentioned by Dr. Mitchill,
proves the justice of the inductions of this judici-

ous observer respecting the stationary presence of
waters in times past.
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These ancient lakes too, now dry by the rupture
of their mounds, explain the banquettes or flats of
one or two stages observed on the banks of most
of the rivers of America; and which are particu-
larly remarkable in those of the western country,
as the Tenessee, the Kentucky, the Missisippi,
the Kanhaway, and the Ohio. I will elucidate
this fact by a delineation of the bed of this last
river, at the place called Cincinnati, or Fort Wash-
ington, the head quarters of the North-western
Territory,

a z the bed of the river at it’s lowest ebb, such
as I saw it in the month of August 1796.

b % it’s bank, nearly vertical, formed of strata
of gravel, sand, and mould, and undermined by
the floods, that occur every spring.  This bank is
near fifty feet high.

c ¢ the first banquette, four hundred paces, or
nine hundred feet, broad, likewise formed of gra-
vel and rounded stones. The high floods reach
this banquette, and wash the gravel and stones still
more and more *. :

* This banquette and the slopes aiong the whole course of
the Ohio are covered with the detestable thorn-apple, datura
stramenium, which I was told was imported from Virginia
accidentally mingled with other seeds. It has spread to such
a degree, that a person cannot take a walk on the banquettes
without being poisoned by it’s nauseous narcotic stictl.

G 2
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dd is a talus or slope of gentle ascent, about
thirty feet high, composed of various strata of
gravel and mould, full of fossil shells and sub-
stances of river growth, which are equally to be
observed in the bank itself. The floods never pass
this talus.

¢ ¢ a second banquette, which extends to the foot
of the neighbouring hills, and on which is built the
new town of Cincinnati*. Such is the right bank
of the river.

The left bank has similar flats and slopes oppo-
site to these at corresponding heights. In other
places the banquettes appear only on one side ; bue
then the opposite bank is either a steep cliff, on
which the river was incapable of leaving any per-
manent traces, or such a broad plain, that the eye
eannot follow them to the distant hills.

When we examine the arrangement of these
banquettes, their strata, and taluses, with the nature
of their substances, we remain convinced, that
even the most elevated part of the plain, that
which extends from the city to the hills, has been
the seat of waters, and even the primitive bed of

* It consists of about 400 wooden houses, some constructed
of planls, others of logs, which were begun to be buils
during the Indian war, about 1791. It was at first only a
camp of reserve and park of artillery,
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the river, which appears to have had three at so
many different periods.

The first of these periods was the time when the
transverse ridges of the hills, yet entire as I have
described them above, barred up the course of the
river, and acting as mounds to it, kept the water
level with their summits. All the country within
thislevel was then one large lake or marsh of stag-
nant water. In lapse of time, and from the pe-
riodical action of the floods occasioned by the an.-
nual melting of the snows, some fecble parts of the
mound were worn away by the waters. One of
the gaps having given way to the current, the
whole effort of the waters was collected in that
point, hollowed it out to a greater depth, and thus
sunk the level of the lake several yards. This first
operation uncovered the upper banquette e¢; and
the waters of the river, yet a lake, had for their
bed the banquette ¢¢, and for their shore the talus
dd.

The time that the waters remained in this bed
was the second period.

The third commenced, when, the fall of water
having been still farther lowered in the centre, from
the force of the current being more concentrated,
and thus rendered more active, the river scooped
itself out a narrower and deeper channel, which is

€3
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that in which it flows at present, and left the lower
banquette ¢ ¢ habitually dry.

It is probable, that the Ohio has been okbstructed
in more than one place, from Pittsburg to the ra-
pids of Louisville. When I went down this river
from the Kanhaway, not having those ideas which
my subsequent observations of facts suggested, I
did not pay particular attention to the transverse
chains I met with ; but I recollect, that I remark-
ed several of considerable size, particularly toward
Galliopolis and as far as the Sciota, very capable of
answering this purpose. It was not till my return
from Fort Vincents on the Wabash, that I was
struck with the disposition of a chain below Silver
Creek, about five miles from the rapids of the
Ohio. This ridge, which Canadian travellers have
vaguely mentioned by the name of Cites (Ribs),
crosses the basin of the Ohio from north to south:
it has obliged the river to change it’s direction from
the east toward the west, to seek an issue, which
in fact it finds at the confluence of Salt River ; and
it may even be said, that it required the copious
and rapid waters of this river, and it’s numerous
branches, to force the mound, that opposed it’s
way. The pretty steep declivity of these Ribs re-
quires about a quarter of an hour to descend it,
though the road is commodious; and by compa-



87

rison with other hills, I conceived the perpendi-
cular height to be about four hundred feer. The
summit is too thickly covered with wood for the
lateral course of the chain to be seen; but it may
be perceived, that it runs very far north and south,
and closes the basin of the Ohio throughout it’s
whole breadth. This basin, viewed from the
summit, exhibits so much of the appearances of a
lake, that the idea of the ancient existence of one
here, for which I was previously prepared by all
the facts I have mentioned, had to me every mark
of probability.  Other circumstances tended to
confirm this idea; for I have observed, that from
this chain to White River, and beyond it, eight
miles from Fort Vincents, the country is inter-
sected by a number of ridges, many of them stcep
and lofty, which render the road rugged and toil-
some : they are so particularly beyond Blue River,
and on both banks of White River; and their di-
rection is every where such, that they meet the
Ohio transversely. On the other hand I found at
Louisville, that the south or Kentucky bank of the
river corresponding to them had similar ridges; so
that in this part there is a succession of ridges, ca-
pable of opposing powerful obstacles to the waters,
It is not till lower down the river, that the country
hecomes flat, and the ample savannahs of the Wa-
pash and Green River commence, which, extend-

GA‘.



88

ing to the Missisippi, exclude every idea of any
other mound on that side *.

There is another general fact in favour of my
hypothesis. It is noticed as a singularity in Ken-
tucky, that all the rivers of that country flow more
slowly near their sources, and more rapidly near
their mouths ; which is directly the reverse of what
takes place in most rivers of other countries:
whence we must infer, that the upper bed of the
rivers of Kentucky is a flat country, and that their
lower bed, at the entrances of the vale of the Qhio,
is adescending slope. Now this perfectly accords
with my idea of an ancient lake : for at the time
when this lake extended to the foot of the Alleg-
hanies, it’s bottom, particularly toward it’s cir-

* A settler in Tenessee pointed out to me, that all the ri-
vers in that country, which flow directly into the Missisippi,
have in like manner banquettes; which, he observed, was
commonly attributed to this circumstance, that every year,
in the month of May, the Missisippi rises about five and
twenty feet, whicli forces all it’s branches to overflow their
banks, and ferm themselves a wider bed. But this rise of
the Missisippi acts precisely as a temporary mound to it’s
branches, and confirms in this respect the theory, which [
have advanced for other cases. I shall remark in my turn,
that the Missisippi is constantly confined on it’s left or east
side by a chain of heights, which in few places leave fouror
five miles of plain for it to overflow ; while on the west or
right side, as soon asit has surmounted it’s bank, it’s waters
are lost on a flat more than fifty miles broad.

¥
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cumference, must have been nearly smooth and
level, it’s surface being broken by no action of the
waters : but when the mound, that confined this
tranquil body of water, was broken deown, the
soil, laid bare, began to be furrowed by it’sdrains;
and when at length the current, concentrated in the
vale of the Ohio, demolished it’s dike more ra-
pidly, the soil of this vale, washed away with vio-
lence, left a vast channel, the slopes of which oc-
casioned the waters of the plain to flow to it more
quickly; and hence this current, which, notwith-
standing the alterations that have been subsequently
going on, has continued more rapid even to the
present day.

Admitting then, that the Ohio has been barred
up, either by the chain of Silver Creek, or any
other contiguous to it, a lake of vast extent must
have been the result : for from Pittsburg the ground
slopes so gently, that the river, when low, does
not run two miles an hour, which may be calcu-
lated as equivalent to a fall of four inches ina mile,
But the distance from Pittsburg to the rapids of
Louisville, following the windings of the river,
does not actually amount to five hundred and ninety
miles*.

* Hutchins supposes near seven hundred miles: but it
must be observed, that this geographer had no exact and
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From these data we have a difference of level
amounting to about a hundred and eighty, or say
two hundred feet. For want of precise measures
of the height of the ridge of the Ribs, let us sup-
pose it two hundred : it will still be clear, that such
a mound could check the waters, and turn them
back as far as Pittsburg. And such an hypothesis
will appear still the more probable to the reader,
when he recals to mind what I have already said,
p. 28, that all the space included between the
Ohio and Lake Erie is one large flat, of a slope
scarcely perceptible: an assercion demonstrated by
several incontestible hydraulic facts.

1. The Ohio in it’s annual inundations, even
before it issues from it’s bed to cover the first ban-
quette, or before it is swoln to the depth of fifty

geometrical means of measuring the Ohio: he went down
it in a boat, during the time of a war with the savages, cul-
culating his progress by the current, without making any eb-
servations on shore, for fear of a surprise, of which he was
in constant dapger. Within these few years, the navigation
ot the river being more free, more accurate calculations have
been formed, which have proved all those of Hutchins to
have erred by allowing too much: thus from the Little
Miami to the rapids the distance is calculated te be a hun-
dred and forty-five miles, instead of 2 hundred and eighty-
four, which he made it ; and from the Great Kanhaway ta
the Little Miami two hundred and seven, instead of tvo
hundred and thirty-one. His measures are in general di-
minished one seventh. ' '
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feet, keeps back the water of the Great Miami
as far as Grenville, which is seventy-two miles up
the country to the north; where it occasions a
stagnation of that river, and even an inundation,
as I was assured by the officers whom I found at
that post, the head quarters of the expedition under
general Wayne in 1794.

2. In the vernal inundations the north branch of
the Great Miami forms but one with the south
branch of the Miami of Lake Erie*, called St.
Mary’s river ; the carrying placet of three miles,
which separates their heads, being covered with
water, so that you can go in a boat from Loromie’s
Store to Girty’s Town, that is from a branch of
the Ohio to one of a river that runs into Lake
Erie,as I myself saw on the spot in 1796.

3. Acthis same place of Loromie’s Store com-
mences an eastern branch of the Wabash, which
might be united with both the above rivers by a
simple ditch: and above Fort Wayne this same

* There are three Miamis ; the Little, abgve Cincinnati ;
the second, or Great Miami, below that fort ; both of which
run into the Ohio; and the third, which runs into Lake
Erie.

+ A carrying place is the ground between two navigable
rivers; so called because the boats must be carried over it
from one to the other : in America it is now very commonly
called a poregge. '
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Wabashin the flood season always forms a commu-
nication, by means of one of it’s northern branches,
with the Miami of Lake Erie.

4. During the winter of 1792 a mercantile
house, from which I received the information, dis-
patched two canoes from Fort Detroit on the St,
Lawrence, which passed immediately, without car-
rying, from the river Huron, running into Lake
Erie, to Grand River, which runs into Lake Mi-
chegan, by the waters at the head of each of these
rivers overflowing.

5. The Muskingum, which runs into the Ohio,
also communicates by means of it’s sources, and of
small lakes, with the waters of the river Cayuga,
which flows into Lake Erie.

From all these facts united it follows, that the
surface of the flat between Lake Erie and the
Ohio cannot exceed the level of the first banquette
of this river by more than a hundred feet, nor that
of the second, which is the general surface of the
country, by more than seventy ; consequently a
mound of two hundred feet at Silver Creek would
have been sufficient to keep back it’s waters not
only as far as Lake Erie, but even to spread them’
from the last slopes of the Alleghanies to the north
of Lake Superior.

But whatever elevation we allow this natura]
mound, or if we suppose there were several in dif-
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ferent places, keeping back the water in succession,
the existence of sedentary waters in this western
country, and of ancient lakes such as 1 have point-
ed out between Blue Ridge and North Mountain,
is not the less an incontestible fact, as must appear
to every one who contemplates the country; and
this fact explains ina simple and satisfactory man-
ner a number of local circumstances, which on the
other hand serve as proofs of the fact. For in-
stance, these ancient lakes explain why in every
part of the basin of the Ohio the land is always le-
velled in horizontal beds of different heights; why
these beds are placed in the order of their specific
gravity ; and why we find in various places re-
mains of trees, of osiers, of plants, and even of ani-
mals, as the bones of mammoths in heaps among
others at the place called Bigbone Licks, thirty-
six miles above the mouth of the river Kentucky,
and which could not have been thus collected to-
gether except by the action of water: lastly they
as happily as naturally account for the formation
of the beds of coal, which are found principally in
certain situations and in particular districts.

In fact, from the researches which the industry
of the inhabitants has made more frequently within
these twenty years, it appears, that the principal
seat of coal is above Pittsburg, in the space be-
tween the Laurel Mountains and the rivers Alle-
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ghany and Monongahela, where there eXists al-
most throughout a stratum at the mean depth of
12 0r 16 feet. This stratum is supported by the
horizontal bed of calcareous stones; and covered
with strata of schists and slate; it rises and falls
with these on the hills and in' the valleys ; and it
is thicker in the former, thinner in the latter, be-
ing in general from six to seven feet. On consi-
dering it’s local situation we see it occupies the
lower basin of the two rivers I ha vementioned,
and of their branches, the Yohogany and Kiske-
manitas, all of which flow through a nearly flat
country into the Ohio below Pittsburg. Now on
the hypothesis of the great lake of which I have
spoken, this part will be found to have been origi-
nally the lower extremi:y of the lake, and the part
where it’s being kept back would have occasioned
still water. Itis admicted by natural philosophers,
that coal is formed of heaps of trees carried away
by rivers and floods, and afterward covered with
earth. These heaps are not accumulated in the
course of the stream, but in parts out of it, where
they are left to their own weight. This process
may be observed even now in many rivers of the
United States, particularly in the Missisippi, which
as I have said, annually carries along with it a great
number of trees. Some of these trees are depo-
sited in the creeks or bays, into which they are
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carried by the eddies, and there left in still water;
but the greater part reach the borders of the ocean,
where the current being balanced by the tide, they
are rendered stationary, and buried under the mud
and sand by the double action of the stream of the
river, and the reflux of the sea. In the same man-
ner anciently the rivers, that flow from the Alle-
ghanies and Laurel mountains into the basin of the
Ohio, findingtoward Pitesburg the dead waters and
tail of the great lake, there deposited the trees,
which they still carry away by thousands, when the
frost breaks up and the snows melt in the spring:
these trees were accumulated in strata level as the
fluid that bore them ; and the mound of the lake
sinking gradually, as I have explained, it’s tail was
likewise lowered by degrees, and the place of depo-
sit changed as it changed, forming that vast bed,
which in the lapse of ages has been subsequently
covered with earth and gravel, and acquired the
state in which we see it. Did we know the length
of time requisite for converting trees buried under
such circumstances into coal, these operations of
nature would form chronological tables of far supe-
riour authority to the dreams of visionaries among
a barbarous or superstitious people.

Coal is found in several other parts of the
United States, and always in circumstances analo-
gous to those I have just described.
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Evans speaks of a mine near the Muskingtim,
opposite the mouth of the rivulet of Laminski-
cola, which took fire in 1748, and burnt for a
whole year. This mine is a part of the mass of
which I have been speaking, and almost all the
great rivers, that run into the Ohio, must have
deposits of this kind in their flat parts, and in the
Places of their eddies.

The upper branch of the Potowmack, above
and to the left of Fort Cumberland, has been
celebrated some years for it’s strata of coal form-
ing downs on it’s banks, so that boats can lie at the
side of the river, and load themselves with coal
immediately from it. Now this country has every
appearance of a lake, produced by one or more
of the numerous transverse ridges, that bar the
Potowmack above and below Fort Cumber-
land.

In Virginia the bed of James River rests on a
very considerable bed of coal. At two or three
places where shafts have been sunk on it’s left
bank, after digging a hundred and twenty feet
through a red clay, a bed of coal about four and
twenty feet thick has been found on an inclined
stratum of granite. It is evident, that at the ra-
pids lower down, where the course of the river
1s still checked, it was once completely obstructed;
and then there must have been a standing water,



97

and veéry probably a lake, in this spot. The
reader will observe, that wherever there is a rapid,
a stagnation takes place in the sheet of water above
it, just as there is at a mill-head : consequently
the drifted trees must have accumulated in this
place; and when the river had hollowed out it’s
gap, and sunk it’s level, the annual floods brought
down with them and deposited the red clay now
found there. It is evident, that this clay was
brought from some other place, for earth of such
a quality belongs to the upper part of the couse
of the river, particularly to the ridge called South-
west.

It is possible, that veins or mines of coal not
adapted to this theory may be mentioned or dis-
covered on the Atlantic coast. But one or more
such instances will not be sufficient to subvert it,
for the whole of this coast, or all the land be-
tween the ocean and the Alleghanies from the
St. Lawrence to the West Indies, has been de-
ranged by earthquakes, the traces of which are
every where to be seen; and these earthquakes
have altered and nearly destroyed the regular ho-
rizontal arrangement of the strats throughout the
whole of this space.

Having sufficiently discussed the state and cir-
cumstances of the soil of the United States, it
remains for me to say a few words respecting one

H
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of the most remarkable natural singularities of
the country; that by which it is most particu-
larly characterized, since it’s parallel has never yet
been found throughout the globe; I mean the
fall of the river St. Lawrence at Niagara.

CHAPTER VL

Of the Fall of Niagara and some other remarkable
Fulls.

Some travels lately published * have already
given such a description of the Fall of Niagar,
as will convey an idea of this gigantic phenome-
non; but as they appear to me, to have sought
rather to describe the grandeur of the spectacle
than it’s topographical circumstances, of which
however this grandeur is the effect, I think it
incumbent on me to attend particularly to these,
which are interesting in a distinct point of
view. '

It is an incident truly astonishing in geography,
to see a river seven hundred and forty yards broad,

* Travels in the United States of America by Laroche-
foucault-Liancourt, Vol. II. Travels in Upper Canada by
Isaac Weld, Vol. II.  These two books may be considered
as a travelling library of the United States.
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(that is, about the length of the canal in St,
James’s Park*,) and of the mean depth of fif-
teen feet, the ground of the plain through which
it winds suddenly failing, precipitate itself in one
vast sheet a hundred and fifty feet perpendicu-
larly to a lower plain, where it continues it’s
course, without the eye of the spectator being able
to perceive any mountain, by which it’s current
has been checked or obstructed. By what singu-
larity of local circumstances Nature has prepared
and produced this prodigious scene does not pre-
sent itself to the imagination ; and when we have
discovered it, we are almost as much surprised at
the simplicity of the means, as at the grandeur
of the effect.

That the reader may conceive an idea of the
picture without difficulty, he must at first recol-
lect, that all the country included between Lake
Erie and the Ohio is a vast plain of a higher level
than almost the whole of the continent, as is
proved by the sources of the different rivers that
flow from it, some running into the Gulf of
Mexico, others inte the Northern Ocean, and
others into the Atlantic. On the west and north-

* In the original, ¢ the length of the garden of the
Tuileries,’ to which I have substitute 1 an equivalent better
known to the readers of this translation. T.

H 2
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west this plain stretches without interruption from
the Savannahs beyond Missisippi and the lakes to
which it affords a bed; on the south and east it
extends to the ridges of the Alleghanies ; but on
the north, when it has passed Lake Erte, about
six or seven miles before it reaches Lake Ontario,
the ground suddenly sinks, and by an abrupt
descent runs into another plain, the level of which
is two hundred and seventy feet lower, and in
which is Lake Ontario. On coming from the
neighbourhood of this lake * the disposition of
the ground is easily perceived: from a great
distance on the sheet of tranquil water you see
before you as it were a lofty rampart (a), the
slope of which, covered with wood, seems to for-
bid all passage farther: you enter the Niagara,
up which you proceed as far as Queenstown (b),
and you soon discover on the left a narrow and
deep valley (c), whence the river issues with some
rapidity, but tranquil: the cascade still remains a
mystery: the slope aboyementioned comes from
Toronto, or even farther, and running along the
north shore of Lake Ontario, at the variable dis-
tance of a mile or two, turns easterly by a curve
to the south shore of the lake, crosses the Nia-
gara seven miles from it’s mouth, the Genessee

* Sec on plate III, fig. 2, the letters of reference, a, a, a.
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eight miles, then bends again toward the south,
and in a line five or six miles west of Lake Se-
neca, where I observed it’s declivity®, it proceeds
to join the ramifications of the Alleghanies, from
which this lake derives the principal part of it’s
waters, and is nearly on a level with them.

Indeed it may be said, that, almost on a level
in this part with these mountains, the plain is con-
tinued with them to Hudson River, where it ter-
minates by a slope as high and steep as at Nia-
gara; which presents another incident equally re-
markable in geography, that of a country into
which the tide penetrates upward of a hundred
and sixty six miles, precisely at the foot of an-
other, in which rise such rivers as the Delaware,
that runs a course of more than four hundred.

The local circumstances of the Niagara arg far
less obvious to those, who come from the neigh-
bourhood of Lake Erie, as was my case on the

* A mile and half from New Geneva, coming from Ca.
nandaqua, I found myself on the brink of anamphitheatre,
of alarger and more gentle declivity than one of which [
shall have to speak presently ; but it’s prospect is still more
grand, for atone view, uninterrupted by auy obstacle, you
see a vast basin, perfectly level, consisting of Lake Ortu-
rio on the north-east, and on the east of asea of forests, in-
terspersed with a few farms and villages, and with the wa-
fers of the Iroquois lakes.

H3
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24th of October, 1796. From this lake, and
even sailing on it’s waters, there is no mountain
in view, except over Presqu’isle, where some
low and distant summits may be discovered in
the north-west part of Pennsylvania. The coun-
try through which the Niagara pursues it’s course
exhibits nothing but a vast plain covered with
wood ; and the current of the river, which
scarcely runs three miles an hour, gives no indica-
tion cf the circur-stance that awaits it lower down.
It is not till you come near the mouth of the
little river Chipaway, eighteen miles below Lake
Erie, that the current growing more rapid warns
the boatmen to keep close to the shore, and land
at the village built at that place. Here the river
expands a shcetof water about 750 yards broad,
skirted on all sides with high trees. You are only
two miles and half from the cascade (e); you hear
a distant murmuring noise, like that of the waves
of the sea, and more or less loud, according to
the direction of the wind; but the eye yet per-
ceives nothing. On the left bank of the river,
which is concealed from your view by trees, you
pursue on foot 2 rude path (f) traced by carts.
After proceeding a mile you perceive the river
turning to the left, and a mile lower down rush-
ing among shoals, which it covers with foam (g).
Beyond these breakers a cloud of vapour is seen
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to ascend from an opening in the forest, and no
farther trace of the river appears. The din grows
louder, but no fall is yet to be perceived. You
continue your way along the shore, which at first
is not more than ten or twelve feet higher than
the surface of the water, but soon rises to twenty,
thirty, fifty, and by this declivity indicates the
acceleration of the current*. Some gullies then
oblige you, to quit the side of the river, leaving
it on your right; to return to it, you cross the
grounds belonging to a farm-house; and at length,
emerging from amidst the trees and underwood,
you reach the side of the cataract +. Here you
sce the whole river rush into a chasm or channel
hollowed out by itself, about 200 feet deep, and
1200 broad. In this it is encased as between two
walls of rock, the sides of which are covered with
cedars, firs, beech, oaks, birch, &c. Travellers
commonly view the fall from this spot, where a
jutting rock (i) overhangs the abyss: some of
our party gave it the preference; but the rest,
of whom I was one, being informed, that we
could descend to the bottom ten or twelve hun-
dred yards lower down, by Mrs. Simcoe’s ladder,

* The scttlers have already availed themselves of this
slope, to construct saw and flewer mills, h h,
+ Fig. 1. is a section taken at the line x y of fig. 2.
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imagined we should enjoy the grandeur of the
spectacle to more advantage there, as objects of
this kind produce a greater effect, when we look
up to them from below. Accordingly we went
down this ladder, though not without difficulty,
as the ladders are nothing bur trunks of trees with
notches cut in them, and fixed against the side
of the precipice *. On reaching the bottom we
could proceed upward toward the fall by a shore
consisting of fragments of rock and sand, where
we found the carcasses of some deer and wild
boars, which the current had hurried down the
cataract on their attempting to swim across the
river above it. Near us the stream ran very ra-
pidly over a bed of rocks, but without being at
all dangerous. On our left, in front, was a part
of the fall about 200 feet wide, separated from
the grand cataract by a small island. Beyond it,
and facing us, the great cataract appeared in form
of a horseshoe about 1200 feet broad, concealed
on the right by the projecting rocks of the side
of the chasm. At more than six hundred yards
distance the spray of the water fell so as to wet
us like rain. As I was but just recovering from

* According to this description, it must have been the
Indian ladder, not Mrs. Simcoe’s, that the author descended.
see Weld’s Travels, Vol. 11, p- 122,83, T.
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a malignant fever, with which I had been attacked
at Fort Detroir, I had neither strength nor incl-
nation to proceed farther: some of my compa-
nions, however, attempted to reach the cascade;
but they were soon forced to return by obstacles,
not so easy to surmount as they had imagined.
An English traveller, with whom I crossed Lake
Erie, had been more fortunate than we two months
before. Led by good guides, and having both
time and means that were not in our power, he
penetrated as far as it is possible without loss of
life;; and to satisfy the just curiosity of the reader,
I will copy the description given by him in his
work entitled Travels in Canada, which has been
translated into French by Mr. Castera.

¢ On arriving at the bottom of the cliff, you
find yourself in the midst of huge piles of mishapen
rocks, with great masses of earth and rocks pro-
jecting from the side of the cliff, and overgrown
with pines and cedars hanging over your head, ap-
_ parently ready to tumble down and crush you to
atoms. Many of the large trees growing with
their heads downwards, being suspended by their
roots, which had taken such a firm held in the
ground at the top of the cliff, that when part of it
gave way the trees did not fall altogether. The
river before you here iy somewhat more than a
i
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quarter of a2 mile wide; and on the opposite side
of it, a little to the right, the Fort Schloper Fall
is seen to great advantage; what you see of the
Horseshoe Fall also appears in a very favourable
point of view ; the projecting cliff conceals nearly
one half of it. The Fort Schloper Fall is skirted
at bottom by milk-white foam, which ascends in
thick volumes from the rocks; but it is not seen to
rise above the fall like a cloud of smoke, as is the
case at the Horse-shoe Fall ; nevertheless the spray
is so considerable, that it descends on the opposite
side of the river, at the foot of Simcoe’s ladder,
like rain.

¢ Having reached the margin of the river, we
proceeded towards the Great Fall, along the strand,
which for a considerable part of the way thither
con ists of horizontal beds of limestone rock, co-
vered with gravel, except, indeed, where great
piles of stones have fallen from the sides of the
cliff.. 'These horizontal beds of rock, in some
places, extend very far into the river, forming
points which break the force of the current, and
occasion strong eddies along particular parts of the
shore. Here great numbers of the bodies of fishes,
that, unable to stem the current of the river above
the falls, have been carried down them, and con-
sequently killed, are washed up. The shore is
likewise found strewed with trees, and large pieces

3
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of timber, that have been swept away from the
saw mills above the falls, and carried down the
precipice. The timber is generally terribly shat-
tered, and the carcasses of all the large animals,
particularly of the large fihes, are found very
much bruised. A dreadful stench arises from the
quantity of putrid matter lying on the shore, and
numberless birds of prey, attracted by it, are al-
ways seen hovering about the place.

¢From the foot of Simcoe’s ladder you may
walk along the strand for some distance without in-
convenience ; but as you approach the Horseshoe
Fall, the way becomes more and more rugged.
In some places, where the cliff has crumbled
down, huge mounds of earth, rocks, and trees,
reaching to the water’s edge, oppose your course ;
it seems impossible to pass them; and indeed,
without a guide, a stranger would never find his
way to the opposite side ; for to get there it is ne-
cessary to mount nearly to their top, and then ro
‘crawl on your hands and knees through long dark
holes, where passages are left open between the
torn up rocks and trees. After passing these
mounds, you have to climb from rock to rock
close under the cliff, for there is but little space
here between the cliff and the river, and these
rocks are so slippery, owing to the continual mois-
ture from the spray, which descends very heavily,



103

that without the utmost precaution it is scarcely
possible to escape a fall. At the distance of a
quarter of a mile from the Great Fall we were as
wet, owing to the spray, as if each of us had been
thrown into the river.

< There is nothing whatsoever to prevent you
from passing to the very foot of the great fall ; and
you might even proceed behind the prodigious
sheet of water that comes pouring down from the
top of the precipice, for the water falls from the
edge of a projecting rock ; and moreover, caverns
of avery considerable size have been hollowed out
of the rocks at the bottom of the precipice, owing
‘to the violent ebullition of the water, which ex-
tend some way underneath the bed of the upper
part of the river. I advanced within about six
yards of the edge of the sheet of water, just far
enough to peep into the caverns behind it; but
here my breath was nearly taken away by the vio-
lent whirlwind that always rages at the bottom of
the cataract, occasioned by the concussion of sych
a vast body of water against the rocks. I confess
1 had no inclination at the time to go farther ; nor,
indeed, any of us afterwards attempted to explore
the dreary confines of these caverns, where death
seemed to await him that should be daring enough
to enter their threatening jaws, No words can con-
vey an adequate idea of this awful grandeur of the
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scenie at this place. Your senses are appalled by
the sight of the immense body of water that comes
pouring down so closely to you from the top of the
stupendous precipice, and by the thundering sound
of the billows dashing against the rocky sides of the
caverns below; you tremble with reverential fear,
when you consider that a blust of the whirlwind
might sweep you from off the slippery rocks on
which you stand, and precipitate you into the
dreadful gult beneath, from whence all the power
of man could not extricate you; you feel what an
insignificant being you are in the creation, and your
mind is forcibly impressed with an awful idea of the
power of that almighty Being who commanded the
waters to flow.’—/72ld's Travels in North Ame-
rica, Vol. 11, p. 123—124.

Such is the narrative of Mr. Weld,

It remained tor me to discover how the river
disengaged itself from the chasm, in which it was
confined. I continued my way on foot through
the wood, in a path with a constant descent, for
the space of six miles, endeavouring to conjecture
what it’s issue would prove, when at length I ar-
rived on the brink of the slope, of which I have
spoken above*. The Canadians call this plic~
she Plato, a corruption of platean, though indexd

* Sce PL III, let. A.
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platform would have been still more applicable.
My eye then disengaged from the trees discovered
at once an immense horizon: in front, to the
north, was Lake Ontario, resembling a sea: on
this side of it a long meadow, through which
the Niagara flows to it, making three elbows in
it’s course: at my feet, as in the bottom of
a valley, the little village of Queenstown on the
west bank of the river: while on my right the
river at length issued out as from a cavern, the
mouth and sides of the chasm being concealed
by trees.

Whoever examines all the circumstances of this
spot with attention will clearly perceive, that here
the fall first commenced, and that the river, by
sawing down the bed of rock, if I may use the
expression, has hollowed out the chasm, and con-
tinued carrying back it’s breach from age to age,
till it has atlength reached the spot where the cas-
cade now is. ‘There it continues it’s secular la-
bours with slow but indefatigable activity. The
oldest inhabitants of the country, as Mr. Weld
observes, remember having seen the cataract se-
veral paces beyond it’s present place: an English
officer, who has been stationed at Fort Erie these
thirty years, mentioned to him positive facts, prov-
ing that rocks then existing had been undermined
and swallowed up: the winter after my visit, that
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of 1797, the thaw and floods broke off consider-
able blocks, that checked the passage of the wa-
ter: and if Europeans, since they first saw it,
which is more than a century and half ago, had
taken accurate notes of the state of the fall, we
should by this time have had some idea of that pro-
gress, which our reason would lead us to expect,
and which a number of local indications attest at
every step*.

During five days that I spent at the house of
judge Powel, who has a seat four miles from the
Plato, I had leisure to visit the chasm at a place
where there is a kind of large bay in one of it’s
sides (k). This bay is remarkable for a great
eddy, that carries into it most of the floating sub-
stances brought down by the cataract, and confines
them there. At this place we perceive, that the
river, stopped by the hardness of the rock, has
carried it’s fall to several points, till, finding out
the weakest, it centinued it’s course by this.

Here, as well as at the breach in the Plato, the

* It is to be wished, that the government of the United
States, the present head of which is a friend to the arts and
sciences, would cause a very precise description of the pre-
sent state of the cataract to be drawn up. This would be-
come a valuable document, with which it’s progress from age
to age might be compared, so asto appreciate with certainty
the changes that might take place in it.
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stratumn of rock at the surface is calcareous; and
we may reasonably presume, that it is the same
throughout the whole course of the chasm, since
the bed of the cataract is so likewise, and of the
kind called primitive or crystallized limestone.
Dr. Barton, who has examined it more at leisure
than I could, estimates it's thickness at sixteen
feet : and he belicves this stratum of limestone
rests on strata of blue schist, containing a large
proportion of sulphur*. I found many of these
schists on the borders of Lake Erie, and itis pro-
bable, that the same strata form it’s bed and that
of the river Niagara. Some ages hence, if the
river, continuing it’s operations, cease to find the
calcareous rock that checks it, and meet with
softer strata, the fall will ultimately arrive at Lake
Erie; and then one of those great desiccations will
take place, of which the valleys of the Potow-
mack, Hudson, and Ohio, afford us instances in
times past. This grand evertt may be accelerated
by the assistance of causes, that appear to have
been very active in forming the structure of the
whole country; I speak of volcanoes and earth-
quakes, the physical traces and historical remem-

* It remains to be known, whether the caverns be in a
stone of this nature : an attentive examination of the sides of
the chasm would afford information in this respect, which T
have net had time to acquire,



113

brances of which are found in abundance through-
out the Atlantic Coast, as I shall presently have
occasion to observe more at large.

The fall of Niagara is unquestionably the most
prodigious in all this country; but several others
are mentioned worthy the attention of the natural
philosopher, either for their magnitude, or for
their height.

On a continuation of the same hill from which
the Niagara precipitates itself, and likewise on the
south side of Lake Ontario, the river Genessee
has two or three falls, which taken together equal
that of Niagara, and prove, that the slope pre-
serves it’s level with remarkable regularity. I say
two or three, because travellers differ in this re-
spect, and as I have not seen them myself, I can-
not resolve the question. Arrowsmith reckons
but two, of which that nearest the lake is 75 feet
high, the other g6, making together 171 feet.

Mr. Pouchot, a French officer, who was in Ca-
nada in the war of 1756, reckons three falls* ; the
first 470 feet [2 arpens] broad, and 64 feet high;
the second very inconsiderable ; the third 700 feet

* See Mémoires de M. Fouchot, Yverdun, 1781 : Vol. III,
p- 159. He calls this river Casconchiagon, which is it’s
Canadian name.
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[3 arpens] broad, and 107 feet high; making the
whole height, omitting the second cascade, 173
feet, as Mr. Arrowsmith does, who reckons only
two.

Bougainville, the celebrated circumnavigator,
who was also employed in the war of 1756 in Ca-
nada, in his manuscript journal, which he has shown
me, estimates the second fall at 21 feet; which
would makesthe total height 192. Now the fall
of the Niagara is 153 feet, and the slope of the
rapids preceding it about 5o, making together
203*,

Thus the difference is only eleven feet: and if
we consider, that these elevations vary according
to the periods of low water and floods, it must be
allowed, that measures taken at different times by
different persons could not easily accord better.

Below Quebec, on the north bank of the St.

* See the American Museum, Vol. VIII, p. 215, where
an anonymous writer, who appears to have taken accurate
notes respecting the Niagara, thus cstimates all it’s de-
scents.

1st, the fall of the rapids 58 fect,
2d, the height of the cascade 150,
3d, theslope ofthe chasm down to the

Plato, a distance of 7 miles 653,

Total 273 fect.
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Tawrence, a river of middling size forms a cas«
cade celebrated under the name of the Falls of
Montmorenci. This cascade is 235 feet high, and
about fifty broad ; and it’s effect is extremely pic-
turesque, from the white and snowy appearance it
assumes in this enormous fall.

Above the same city, on the south bank, is the
fall of another river, called the Chaudiere: this is
not half the height of the prececing, but it is 240
feet broad or more*.

A third fall, named the Cohoez, is that of the
Mohawk, three miles before it’s opening into the
Hudson. The name of Cohoez appears to me an
imitative word retained from the savages; and,
what is singular, I have found the same word in the
country of Liege applied to a little cascade eight
miles from Spa. The Cohoez of the Mohawk is
estimated by some at sixty-five feet, by others at
fifty only : the sheet of water is near three hundred
yards wide, and is broken by several rocks.

A fourth fall is that of the Potowmack at Ma-
tilda, six miles above Georgetown, about 77 feet
high, and 8 or goo broad. The river, which to
this place flows through a valley skirted with hills,
wild as those of the Rhone in Vivarais, falls at

* See a particular description of these two falls in Weld’s
Travels, Vol. I, p. 357.
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once, like the Niagara, into adeep chasm of solid
rock, consisting of a micaceous granite, each side
of which is perpendicular. It escapes from this
some miles farther down by a widening of the val-
ley in the lower country. ,

Several other falls beside these are mentioned,
which are remarkable rather for their height than
for their body of water: such as that of Falling
Spring, on one of the upper branches of James
River, coming from Warm Spring. Mr. Jeffer-
son, who mentions it in his notes in Virginia, esti-
mates it at two hundred feet high; but it is only
fifteen broad.

Such too is that of Passaik*, in New Jersey,
which is upward of 70 feet high, and about 120
broad. As to that called St. Anthony, in the Mis-
sisippt, above the river St. Peter’s, I shall only say
after Mr. Arrowsmith, that it is twenty-nine feet
in height,

Europe affords nothing that can be compared
with these grand phenomena of nature, except the
cataract of Terni, in Iraly, and that of Lauffen,
below Schathausen, where, according to Mr. Coxe,

* Liancourt mentions it by the namc of Patterson, and
Chatellux by that of Tottalaw.

(Patterson is the name of a manufacturing town lately
Luilt at the fulls, Totowa was a village near the same
place. T.)

1
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the Rhine throws itself down seventy or cighty
feet. ‘'This gentleman observes, that the sheet of
water is broken by large masses of rock, which is
a motive in addition to it’s height for comparing
it with the fall of the Potowmack. Asto the cas-
cade of Terni it is the highest of all, since it is
near seven hundred and fifty feet, but the body of
water is not very considerable. The other cas-
cades of the Alps and Pyrences do not deserve
mentioning after such grand objects; and now we
are accurately acquainted with the cataracts of the
Nile, once <o vaunted, and know them to be in
reality nothing more than rapids, failing when the
river, is low from four inches to twelve at each
shelf of granite, we have a fresh proof of the ex-
aggerating spirit of the Greeks, and their slight
acquaintance with geography and natural history.

LHAPTER VIL

Of Earthquakes and I'oleanoes.

Though the north part of America has not
been known to us two centuries, this interval, 10
short in the apnals of Nature, has already been

I3
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sufficient, to convince us by numerous examples,
that earthquakes must have been frequent and vio-
lent there in times past; and that they have been
the principal cause of the derangements, of which
the Atlantic Coast presents such general and strik-
ing marks. To go back no farther than the year
1628, the time of the arrival of the first English
settlers, and end with 1782, Mr. Williams, to
whom we are indebted for some curious researches
into this subject, has found authentic records of
more than forty-five earthquakes in this period of
154 years; and the particulars, which he has given
in several papers*, establish the following general
facts.

¢ That the earthquakes were preceded by a noise
resembling that of a violent wind, or of a chimney
on fire: that they threw down chimneys, some-
times even houses, and burst open doors and win-
dows: that they dried up wells, and even several
rivers : that they imparted to the waters a turbid
colour, and the fetid smell of liver of sulphur, and
threw up out of great chinks sand with a similar
smell: that their shocks seemed to proceed from
an internal focus, which raised the earth up from
below, and the principal line of which, running
north-east and south-west, followed the course of

* See the American Maseum, Vols, IT] znd V.
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the river Mertimack, extending southward to the
Potowmack, and northward beyond the St. Law-
rence, particulasly affecting the direction of Lake
Ontario.’

Some of the phrases here employed are re-
markable for the analogy they bear to local facts,
that I have mentioned. Did not that smell of liver
of sulphur, imparted to the water and sand vomit-
ed up from the bowels of the earth through great
chinks, originate from the stratum of schist, which
we found at Niagara beneath the limestone, and
which, when subjected to the action of fire, emits a
strong smell of sulphur ? It is true, this is butone
of the elements of the substance mentioned, but an
accurate analysis might detect the other. This
stratum of schise is found under the bed of the
Hudson, and reappears in many places in the States
of New York and Pennsylvania among the sand-
stones and granites ;. and we have reason to pre-
sume, that it exists round Lake Ontario and be-
neath Lake Erie, and consequently that it forms
one of the floors of the country, in which 1s the
principal focus of the earthquakes.

The line of this focus, running north-west and
south-east, particularly affects the direction of the
Atlantic to Lake Ontario. This predilection is
remarkable on account of the singular structure of
thislake. The rest, notwithstanding their magni-

14
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tude, have no great depth. Lake Erie no where
exceeds a hundred, or a hundred and thirty feet ;
and the bottom of Lake Superiour is visible in
many places. The Ontario, on the contrary, is in
general very deep, that is to say, upwards of forty-
five or fifty fathoms : and in a considerable extent
no bottom could be found with a‘line of a hundred
and ten fathoms, with a cannon ball to sink it.
This is the case in some places near it’s shores;
and these circumstances pretty clearly indicate,
that the basin of this lake was once the crater of a
volcano now extinct. This inference is confirmed
by the volcanic productions already found on it’s
borders, and no doubt the experienced eye will
discover many more ; by the form of the great
talus, or slope, that surrounds the lake almost cir-
cularly, and announces in all parts to the eye, as
wellas to the understanding, that formerly the flat
of Niagara extended almost as far as the middle of
Lake Ontario, where it was sunk and swallowed
up by the action of a volcano then in it’s vigour.
The existence of this subterranean fire accords
perfectly with the earthquakes mentioned ; and
these two agents, which we find here united,
while they confirm on the one hand that of a grand
subterranean focus at an unknown but considerable
depth, afford on the other hand a happy and plausi-
ble explanation of the confusion of all the strata of
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earth and stone, which occurs throughout the At-
lantic coast. It explains, too, why the calcareous
and even granitic strata there are inclined to the
horizon in angles of 45° and upward as far as §0°,
as their fragments must have remained in the va-
cuities formed by the vast explosions. To this
fracture of the stratum of talcky granite are owing
-it’s little cascades : and this fact indicates, that for=
merly the focus extended south beyond the Po-
towmack, as this stratum does. No doubt it com-
municated with that of the West India islands. I
have said in another place, that there are no traces
of these earthquakes in the Western Country, and
that the savages there have not even a name for
them. According to doctor Barton, they are
equally ignorant of volcanoes, of which in fact no
yestiges are to be seen south of the lakes, though
many occur in the Alleghanies. I was told at Fort
Detroit, that the savages in the north of Canada
speak of a volcano in the interiour part of the
country, which still at times emits smoke; but
this fact requires confirmation.

It is to be wished, and we have reason to hape,
that in course of time learned societies, formed in
the United States, will apply to geological re-
searches of this kind both attention and tunds be-
yond the abilities of individual foreign travellers.
'We may affirm beforehand, that they would ob.ain
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the knewledge of facts altogether new to us, and
highly valuable with regard to the history of the
Globe ; and that they would prove to demonstra-
tion a conjecture already formed by several na-
tural philosophers, of the truth of which I am per-
fectly convinced, that the continent of North
America was not disengaged till after South Ame-
rica and the greater part of our hemisphere from.
the water, either fresh river or oceanic, by which
the whole of our planet was once covered toa
height above the summits of the tallest mountains,
and this for such a length of time, as was sufficient
for the solution of those substances, that crystallized
after the waters had evaporated or retired. But [
have said enoughof the nature of the soil : it is time
to speak of that of the climate.

CITAPTER VIIL

Or the Climate.

BY climate*, if we adhere to the literal signi-
fication of the word, we should understand only

¥ The greex word klima, signifies nothing more than a
dearec or step. [The author here appears to confound
“ryez, @ regien, shere, tract of land, derived from e,
to lie in an inclined position, with x2iuxf. T.j
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the degree of latitude of a country : but since, ge.
netally speaking, countries are hot or cold accord-
ing to their latitude, the secondary idea has become
so intimately associated with the primitive, that the
term climate is now synonymous with that of the
habitual temperature of the air. Itis not true, how-
ever in fact, that the temperature is essentially de-
termined by the latitude : on the contrary, nume-
rous instances prove it to be modified, nay even
1U’s nature to be changed, by the different circum-
stances of the soil ; such as it’s surface being dry
or watery, woody or bare, high or low with re-
spect to it’s elevation above the level of the seas;
it’s aspect ; and more particularly by the kind and
quality of it’s currents of air, or the winds that
sweep it’s surface. Hence it follows, that the soil
becomes an essential constituent of the tempera-
ture, and consequently of the climate, in the sense
in which we understand the word ; and the account
I have to give of the phenomena of that of the
United States will afford fresh proofs of this truth.

§ L. The Climate of the Atantic Coast is colder in
winter and hotter (n summer than those under the
sane purallel of latitude in Europe.

Natural philosophers, as well as the historians
of America, have long ago remarked with sur«
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prise, that the clitnate of the Atlantic Coast was
several degrees colder in winter than that of the
same parallels in Europe, or even of Asia and
Africaon the basin of the Mediterranean sea: but
they appear to me, not to have paid attention to
2 second circumstance equally remarkable, which
is, that the temperature in summer is generally se-
veral degrees hotter there. I will give examples
of both cases at length.

In the northern parts of New England, in the
mean latitude of between 42° and 439, observa-
tions made at Salem near Boston during the space
of seven years by Mr. Edward Holyhoke*, and
compared with twenty years observations collect-
ed at Mannheimt, show the climate of Salem to
be both colder in winter and hotter in summer
than that of several cities in Europe, as may be
seen 1n the following table ;

baude, g N Sl
fiowme 419 537 0 24 242
Marscilles 43¢ 177 ) 25 29°
Padua 45° 227 10 29 39¢
Salem 42° 357 191 31t 51°

By this table it appears, that at Salem the dif-

* See Transactions of the Philosvphical Society of Phila-
r.lp]phia, vol. 1. 4to,

+ See Iphemerides Meteorologicae Palatine, Mannheim.
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ference between the extremes of heat and cold is
§1°, while at Rome it is only 249, at Marseilles
29%, and at Padua 39°.

In general, in the states of Maine, Vermont,
New Hampshire, and even Massachusetts, all situ-
ate between the latitude of 42° and 449, that is
corresponding to the south of France, and the
north of Spain, the ground is sufficiently covered
with snow for three or four months in winter, to
render the use of sledges general and habitual.
The thermometer, which varies at that season from
the freezing point to 8% or 109 below, sometimes
falls to 129, 149, and even 18° belowo. Mr.
Belknap, the historian of New Hampshire, has
seen it at 1819 at Portsmouth, on the coast north
of Salem: and the historian of Vermont, Mr. S.
Williams, has seen it 26°% below o at Rutland
at the foot of the Green Mountains.

A little farther north, that 1s to say in Canada,
in the latitude of 462 and 47°, which corresponds
to the middle of France, the snow commences
with the month of November, and continues nll
toward the engl of April, or about six months of
the year, from four to six feet deep, with a very
clear sky, and a very dry air. It is so particularly
in the neighbourhood of Quebec, where the ther-

* Lat. 432 39/ 30", T.



126

mometer commonly falls to 20° or 248 below the
freezing point; and in 1790 the cold was even
so intense as to freeze quicksilver, when it must
have been at 38° or 40°*: but such a circum-
stance never takes place in Europe, unless in the
parallels of Stockholm and Petersburg f, or in
the laticude of 60°.

These degrees of cold have given rise to some
curious experiments on the expansive force of
water at the instant of congelation. Major Ed-
ward Williams, being at Quebec, filled iron bomb-
shells with water, and stopped up the orifice with
wooden plugs driven in very tight, and exposed
them to the frost. When the bombshells had
flaws, or other defects, they burst at the instant
of congelation, and prominences in the shape of
wings or fins were suddenly projected : but com-
monly the wooden plug was Torced out with an
explosion, and impelled to different distances from
sixty to 415 feet, though it weighed two pounds
and half, and in it’s place was always found a salieng
piece of ice from fix inches to seven and half long.

* Liancourt’s Travels, Vol. 1I.

‘+ The mean cold of Pclersburg from 1772 to 1792, ac-
curding to the academy of sciences in that metropolis, was
213%: but this does not inform us what was the maximum.
The frosts began the 27th of September, and ended the
2ith of April, as at Quebec.
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From these experiments it was concluded, that
water in freezing expands a seventeenth or eigh-
teenth of it’s bulk.

I shall hereafter observe, that at Montreal,
above Quebec, the snow does not continue so
long by near two months as at the lower part of
the river; and that at Niagara, considerably above
Montreal, it’s duration is still two months shorter
than at this city. This is precisely the reverse of
.the general rule of elevations, which is observed
on the rest of the coast: but at present I shall con-
tent myself with pointing. out this singularity,
which in a subsequent part of the work will be
adduced in proof of a theory that I shall lay
down.

In these very states, of Maine, Vermont, New
Hampshire, &c., the intensity of the heat, reckon-
ing from the summer solstice, is equally excessive.
For forty or fifty days the quicksilver is fre-
quently seen to rise to 21° and 227, and some-
times to 24°, or even 26°. ‘There are few years
in which it does not rise as high as 30° and 3:1°
at Salem, which is the temperature of the Persian
Gulf and the coasts of Arabia. Itis equally intense
in many other parts of New England, where obse:-
vations have not been made : at Rutland, already
mentioned, Mr. Williams has seen the quicksilver
at 27°.  But what will appear more surprising 1s.
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that at Quebec, and even as far north as Hudson’y
Bay, at Prince of Wales and York forts; in the
latitude of 59°, a heat from 28° to 31° is expe-
rienced for twenty or thirty days, which is so much
the more oppressive as the body is not accustomed
to it, and it is accompanied with a dead calm, or
a hot and moist breeze from the south which is
suffocating. Now as in winter the thermometer
in these countries falls as far as 30° and 329 be-
low the freezing point, and even to 37° at Prince
of Wales Fort, we have here a scale of variation
from heat to cold of 60 or 66° of Reaumur.

In the middle states, as the south part of New
York, all Pennsylvania, New Jersey, and Mary-
land, the winters are shorter, and the snow less
copious and less permanent, seldom continuing
more than fifteen or twenty days; but the cold is
neither less rigorous nor less piercing. It com-
monly sets in about the winter solstice, and con-
tinues severe for six or seven weeks, but it be-
gins to be felt as early as the end of October.

At Philadelphia for instance, in the latitude of
39° 55, which answers to that of Madrid, Va-
lencia, Naples, &c., the thermometer is several
days every winter at 8° and 10° below o, and
sometimes down to 12° or 14°: nay two winters
following, those of 1796 and 1797, 1 saw it as
dow as 17° and 18> several days successively.
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The cold is at these times so piercing, that, not-
withstanding the motion of a tide that rises and
falls six feet, the Delaware, which is here a mile
broad, is frozen over in twenty-four hours : and
it continues thus obstructed for twenty, thirty,
and sometimes forty days, but at two or three dif-
ferent times; for every winter there are two or
three thaws, particularly between the thirtieth and
fortieth days after the solstice. In 1788 the ther-
mometer fell in one night, that of the 4th of
February, from 21° below o to 16, and the river
was frozen hard by the evening following. In
1764, between ten o’clock at night on the 31st
of December and eight o’clock the morning
following, it was frozen so hard, that people could
walk across it. In this almost sudden conversion
from a fluid to a solid, a smoke or vapour, says
Dr. Rush, was seen to rise from it’s surface in
such abundance, that the people assembled in
astonishment, to contemplate the phenomenon.
From the time of the summer solstice, how-
ever, and even for twenty days before, the heat
at Philadelphia is so oppressive, that tl.e streets
are deserted from noon till five o’clock, and most
of the inhabitants retire to rest after dinner. The
thermometer frequently rises to 25°; and one or
two instances of it’s being at 282 and 3o° are
mentioned, Between the night time and the day
K



130

it will vary 89, that is from 15° or 16° t0 22° or
23°% But what renders the heat most insupport-
able is the almost total want of wind, particularly
from three o’clock in the afternoon, and the
moisture with which the air is loaded on all thig
coast.

From these extremes we have a scale of varia-
tion for the Middle States of 46° or 48° Dr,
Rush was one of the first who observed, that the
climate of Pekin was most analogous to it; and
on pursuing the comparison we find, that North
America has striking resemblances, not only in
climate but in soil, with the north of China, and
the adjoining country of Tatary.

In the southern states, as Virginia, the Carolinas,
and Georgia, the duration and intensity of the cold
diminish irn pretty regular proportion to the latitude,
The course of the Potowmack, or more pre-
cisely that of the Patapsco, formsa striking line
of demarcation in this respect. Here the domain
of snow terminates, and the traveller coming from
the north, who had hitherto seen sledges at the
door or in the court of every farm, perceives not
another after he has descended the steep hill, at
the foot of which the Patapsco flows ; but inland,
toward Blue Ridge, the snow prolongs it’s limit
a little ; in consequence of the elevation of the
ground. This coast however has pretty sharp at-
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tacks of frost in the forty days succeeding the
winter solstice. At Norfolk, on the 14th of Fe-
bruary 1798, a snow four feet deep fell in one
night ; and even at Charlestown, in the latitude
of 32% that is in the parallel of Morocco, the
quicksilver falls to 2° below o, according to Lian-
court, and the ground freezes hard to the depth
of two inchesin a single night *.

On the contrary on all the coast beyond the
Potowmack, the heat, from a month before the
summer solstice, is so great, that during the space
of four months the quicksilver commonly rises in
the afternoon to 22° or 24° notwithstanding a
gentle seabreeze. It rises even to 32° and 33° at
Savannah’; which is much higher than in Egypt,
where 25” is the common term in the shade;
not to mention, that a constant brisk wind and
very dry air contribute to render this degree of

# This circumstance prevents the orange tree from grow-
ing there in the open air; but it will not obstruct the cultiz
vation of the olive, a valuable present of Mr. Jeflerson to
this country : particularly if it were the Coixican olive;
for in 1792, I saw in the mountains of that island, at Corte,
which is eleven hundred yards above the level of the sea,
olive trees in a flourishing state, notwithstanding a cold of
three or four degrees below 0. The Corsicans even say,
that if the snow lie a week on the ground at theiv feet, it
destroys the insects, and ensures the crep.

K2
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heat supportable there. On the 17th of july
1758, Mr. Henry Ellis observed the quicksilver
at 31°at Savannah; and he complained, that for
several nights it did not sink below 2g° In his
cellar it stood at 21°*, and under his armpit at 29°.
Dr. Ramsay, who made a series of observations
at Charlestown, saw it rise to 2845 only once in
five years: but Charlestown, built at the mouth of
a little river agitated by the tide, enjoys the sea-
breezes, and has so much the reputation of a cool
place, compared with the rest of the country,
that all the planters in easy circumstances repair
thither in summer, leaving only the negroes on
their estates.

From these facts we have for the Southern
States a scale of variation of 32° or 34°; and no
doubt the reader has observed, that this scale is
in a decreasing ratio from north to south. It was
66° at Hudson’s Bay ; §1° in Massachusetts; 48e
in Pennsylvania; is reduced to 35 or 36° in Ca-
rolina; and, if we were to proceed farther toward
the tropics, we should find in many places only
182 or 20° of annual variation. At Martinico,
for instance, Porto Rico, and others of the Wind-
ward Islands, the thermometer, owing to the pre-
vailing breezes, does not rise higher than 28,

* Sce the American Museum, Yol. vV, p. 151,
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or fall lower than 10° above 0. On the chain of
mountains in the province of Caraccas,.in the
latitude of 10° north, at an elevation of more
than a mile and half above the level of the ocean,
the quicksilver fluctuates between 10° and 21°,
above o, at Surinam, near the seacoast, it’s range
is from 15° to 27°. -Accordingly travellers com-
ing from these latitudes in summer find the heat
grows more insupportable as they proceed north-
ward; and for my part I would prefer the heat of
Cairo to that of Philadelphia, beyond all compa-
rison. It is true, that on approaching the Alle-
ghanies, and still more on ascending their sum-
mits, the air, being brisker and more elastic, ren-
ders the heat more agreeable, though there it is
frequently scorching., But in general in what are
called the temperate zones, particularly in low
and damp places, it is more disagreeable than in
what are termed hot countries: and it is also a
fact, that the climate is more equal in the torrid
zone, than in the temperate zones; and would be
more favourable to health, and to the vital power,
were not the air frequently corrupted by the ex-
halations from stagnant waters, and from sub-
stances 1in a state of putrefaction; and did not
foreigners, in particular Europeans, carry with
them that greediness of animal food, and abuse of

K3
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spirituous liquors, which heat will not allow with
impunity.

The English and American meteorologists, wha,
conformably to the national genius, reduce every
thing to direct and systematic calculations, when
they mention these extremes of heat and cold,
are accustomed to deduce from them a mean term,
to which I cannot subscribe. For instance, hav-
ing assumed 199 below the freezing point and
31° above it as the extremes of temperature at
Salem, they find the sum on adding them toge-
ther to be §0°; and taking the half of this, or
25°, which gives 6° above o, asthe mean term,
they suppose 6° to be the fundamental and habi-
tual temperature of the country. This method
they equally apply to the daily variations of tem-
perature; and if, as.frequently happens in the
United States, there be 8°, 10°, or 12° of va-
riation in the four and twenty hours, they in like
manner take the mean term as the temperature
of the day. But in reality this fictitious tempera-
ture does not take place : because, in the course
of the same day, the air changes so suddenly,
that it passes from one extreme to the other with-
out stopping at the mean term ; and throughout
the whole year this pretended mean term per-
h_aps does not occupy a hundred hours, This ap-
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plication of arithmetic is a little less erronecous,
when they sum up the number of hours or days
that a given wind prevails ; but when such tables
are not accompanied with the state of the ther-
mometer corresponding to the prevailing wind,
the greater part of the instruction we should reap
from them is lost, because we are l¢it unacquaint-
ed with the nature and effects of each wind, and
of the cau.es of the variations of temperature,
in which we shall soon see they are the princi-
pal, if not the sole agents.

A better mode of estimating the fundamental
temperature of a country would be that proposed
by Mr. Williams, who takes as the basis of this
temperature the natural and permanent warmth of
the earth, the measure of which he seeks in the
air and water, either of wells or of the deepest
caverns, and on this occasion he mentions facts,”
that deserve to be noticed *.

At Rutland in Vermont he found the tempera-
ture of -wells, at the depth of 45 feet, ¢1° of

Reaumur - - - §1°—44° Fah.
In different places in Massachusetts 71°—19°
At Philadelphia - - - 9r°—53°
In Virginia, according to Mr. Jef-
ferson t, it is - - - 11°—357°

* History of Vermont, p. 42.
*+ Sce Notes on Virginia, p. 33. .

K 4
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At Charlestown, according to Dr.
Ramsay, it is - - 14°%—63°

In this table we see a gradation proportionate to
the parallels of latitude, which agrees with the ex-
periments of Mr. de Saussure, to refute the old
doctrine of -a mean temperature of 10° throughout
the globe, and to prove, that the heat of every
place is in the ratio of the latitude, or more pre-
cisely of the action of the Sun on the ground, to
which heat is imparted by it’s rays.

§ 1. The daily Tariations are greater and more
abrupt on the Atlantic Coast than in Eurepe.

The excessive variations on the Atlantic Coast,
of which I have been speaking, are not confined
to the seasons; they take place likewise from one
day to another, nay very frequently in the course
of the same day. This is observed particularly in
the Middle States, as Maryland, Pennsylvania,
and the south part of New York; and more in the
flat country than on the mountains: no doubt be-
cause these Middle States, placed between two op-
posite atmospheres, that of the pole and that of the
tropics, are the theatre of the perpetual con-

* Humboldt found the same degree in Suuth America,
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test between the large masses of cold air and
hot.

¢ It appears that the climate of Pennsylvania,”
says Dr. Rush, €is a compound of most of the
climates in the world. Here we have the moisture
of Britain in the spring, the heat of Africa in
summer, the temperature of Italy in june, the
sky of Egypt in the autumn, the cold and snows
of Norway, and the ice of Holland in the winter,
the tempests (in a certain degree ) of the West In-
dies in every season, and the variable winds and
weather of Great Britain in every month of the
year.—dmerican Museum, Vol. VI1I, p. 337.

< In the course of our winters,” the doctor far-
ther observes, ¢ particularly in January and Fe-
bruary, there frequently happen variations of
14°, 18°% and even 28° of Fahrenheit, from cold
to hot, or from hot to cold, in less than eighteen
hours, by which the health is considerably af-
fected. In four and twenty hours between the
4th and gth of February 1788 the mercury fell
from 37° to 43°below o, a diifcrence of 413°. At
other times the south and south-east winds, bring-
ing on a heat of 54° or 58° occasion a sudden
thaw; and this temperature, continuing for some
days, has been known to induce premature vegeta-
tion, and occasion peachtrees to blossom in the
month of February ; but as the cold does not really
finish before April, frosts never fail to come on
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with north-east and north-west winds, reproducing
the alterations I have already mentioned.

¢ Similar variations take place in summer, and
piercing cold succeeds almost every night the vio-
lent heats of the day. It is even observed, that
the higher the mercury rises in the afternoon, the
more it falls in the morning at daybreak, for these
are the two extremes of heat and cold.  After
a day in whi.h the mercury has stood at 86°, and
even at go°, it sometimes falls in the course of a
single night to 65°, or even 60°. The mercury
from 80° generally falls to 68 ; while it descends,
when at 60", only to 56°. These falls of the
quicksilver occur particularly after storms of rain
and thunder : in the summer of 1775, on such an
occasion, it fell 20° in the space of an hour and
half. In general there are few evenings on which
a fire would not be agreeable, except during the
months of july and august. These variations
are not so striking in Upper Pennsylvania, toward
the sources of the Susquehannah, and on the plains
of the Alleghanies. There the cold in winter is
more settled, the heat in summer is less intense,
and no doubt the quality of the air renders it more
supportable than in our lower country, where the
atmosphere is moist and dense.’—Ib. Vols V] and
V1=,

* In these two paragraphs I have been obliged to trans.
late Mr. Volacy, who has merely given the sense of various
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What Dr. Rush here says of Pennsylvaniy,
which is equally applicable to the southern part of
New York, to New Jersey, and to Maryland, is
applicable with very little difference to the coast of
Virginia and the Carolinas. In the city of Charles-
town variations of 8° or 10° c¢f Reaumur are fre-
quently experienced in a single day, both in win-
ter and summer. There are instances of 12° or
15°, and Dr. Ramsay mentions one of 22° in less
thdn fifteen hours. The 28th of october, 1793,
the thermometer fell from 18° to 3° above o, a
difference of 15° within ten or twelve hourst.

Henry Ellis, after complaining of the summer
heat at Savannah, adds:

<] have observed, that all the changes and variety
of weather, that happen in the temperate zone
throughout the year, may be experienced at Hud-
son’s Bay in twenty-four hours. But | may now
extend this observation; for in my cellar the ther-
mometer stands at 819, in the next story at 1029,
and in the upper one at 1059 : yet these heats vio-
lent as they are, would be tolerable, but for the sud-
den changes that succeed them. On the roth of
december, 1757, the mercury was at 86°: on the
11th, it was so low as 38 ; a difference of 48%".—
American Museym, Vol. V, p. 152.

scattered passages: at the same time I have adopted the
words of the original, wherever I could, T.
+ Liancourt’s Travels, Vol IV,
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The countries to the north are not less exposed
to these vicissitudes, but there is this difference, in
the Southern States the sudden variations are
chiefly from hot to cold, while in the Northern
they are more frequently from cold to hot ; so that
in the latter the effects produced on bodies gene-
rally arise from dilatation, in the former they are
commonly owing to constriction. In Bougain-
ville’s manuscript journal I find facts of this kind,
that deserve to be mentioned.

¢« December the 11th, 1756, Quebec. Within
these three days the thermometer has risen from
19° below o to the freezing point. Today it rains
and thaws, with a southerly wind, and the weather
is as sultry as in spring.

¢ December the 14th, afternoon. ‘The wind has
just changed to the north-west : it begins to freeze
hard: the thermometcr is 32° below the freezing
point. The next day, the 55th, the quicksilver
is at 21°, the wind has chahged from north-west to
south-west, the sky is beautifully clear.

¢ January the 18th. The wind is north-west,
the thermometer 27° below the freezing point : the
weather clear, and prodigiously cold: travellers
arrive with their nose, fingers, and toes frost bitten :
the cold is less intense in the lower town than in
the fort, the «levation on which this is built ex-

3



141

posing it to the north-west wind, from which the
town is sheltered.’

At Hudson’s Bay similar facts are mentioned by
Unmfreville and Raobson, observers equally accurate
and judicious. They remark, that for the twenty
or thirty days which the summer heats continue,
the nights frequently remain pretty hot: but during
winter the southerly winds bring those transitions
from 189 and 20° below the freezing point to o,
which occasion that sensation of sultriness com-
plained of by Bougainville: a sensation that ap-
pears strange to us, who when the thermometer is
at o shiver with cold; but which is in fact the
same thing, as when with us the quicksilver rises
from o to 159 or when an African experiences 2
transition from 20° to 309, it being in each case
the effect of comparison. It is likewise in conse-
quence of this habit of the organs of sense, that
at Charlestown people complain of the cold, when
the thermometer is but 10Y or 12° above the freez-
ing point; and that as much wood 1s burnt ther..
according to the remark of Liancourt, as at P'hi-
ladelphia, where the quicksilver falls 15° lower.

On comparing the thermometrical tables of the
different places of which I have just been speak-
ing, and in making daily observations myself on
the variations of the atmosphere, I could not aveid
perceiving a constant harmony between thesz va-
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riations and certain winds, which are uniformly
connected with them. The transitions from cold
to heat I always found took place with changes of
the wind from north-east or north-west to souths
east or south: and cn the contrary the transitions
from heat to cold always occurred with changes of
the wind from south or south-east to north-east or
north-west : and this was the case from Florida to
Canada and Hudson’s Bay. Hence we have one
element of a theory applicable to all the problems
of this climate; but as good theories are nothing
but a systematic arrangement and combination of
all the facts of one kind, I shall not be in haste to
solve these problems by isolated facts, but shall
proceed to bring forward many singularities, which
at first sight would appear to be exceptions.

§ . The Climate of the Basin of the Okio and of
the Missisippt is less cold by three Dcgvees of Latitude
than that of the Atluntic Coast.

This is one of those singularities, that deserves
so much the more attention, as I do not know that
it has ever yet been described with all it’s circum-
stances.  For the principal fact I shall borrow the
words of Mr. Jefferson, in his Notes on Virginia,
p. 125.

¢ Itis remarkable, that, proceeding on the same

I
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parallel of latitude westwardly, the climate be-
comes colder in like manner as when you proceed
northwardly. This continues to be the case, till
you attain the summit of the Aileghaney, which is
the highest land between the ocean and the Missi-
sippi. From thence, descending in the same lati-
tude to the Missisippi, the change reverses; and
if we may believe travellers, it becomes warmer
there, than it is in the same latitude on the sea-
side. Their testimony is strengthened by the vea
getables and animals which subsist and multiply
there naturally, and do not on our sca coast. Thus
catalpas grows spontaneously on the Missisippi, as
far as the latitude of 37° and reeds as far as 38°.
Perroquets even winter on the Scioto, in the 39th
degree of latitude. In the summerof 1779, when
the thermometer was at go® at Monticello, and
96° at Williamsburg, it was 110° at Kaskaskia.’

As a traveller I can confirm and enlarge upon
the assertion of Mr. Jefferson. In the journey I
made in the summer of 1796 from Wa hington
on the Potowmack to Fort Vincents on the Wa-
bash, T collected notes, of which the following
are the principal results.

1796, May the sth, the first strawberries at
Annapolis, on. the shore, and at the level of the
sea,



144

May the 12th, the first at Washington, where
the land is somewhat higher.

May the 3oth, the first at Fredericktown, at the
foot of Blue Ridge, about a hundred and twenty
feet above the level of the sea. (Here cherries
do not ripen better than at Albany, a hundred and
forty miles farther north, but on the level of tide-
water.)

June the 6th, the first strawberries in the valley
of Shenando, west of Blue Ridge, and perhaps
three hundred yards above the level of the ocean.

July the 1st, at Monticello, the seat of Mr.
Jefferson, the wheat harvest commenced on the
lower slopes of South-west Mountain, facing the
south and south-east, while on their backs, having
a north-west aspect, toward Charlottesville, it did
not begin till the 12th or 14th. '

July the 1oth, harvest at Rockfish Gap, on the
summit of Blue Ridge, at an elevation of eleven
hundred and fifty feet. It was two days earlier
in the valley of Staunton, about a-0 feet lower.

July the 12th, harvest on Jack.un’s Mountains,
an elevation of more than 2200 feet.

July the 20th, harvest on the Alleghanies, at
the elevation of 2600 feet.

In this ascending line we find it uniformly more
backward in proportion to the height of the level.
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On descending the other slope of the Allegha-
nies, that to the west, I found, that at Green Briar;
situate in a low plain, it took place five days ear-
lier, or the 15th of july. _

Inthe valley of the Great Kanhaway, at the
mouth of Elk river, it began on the 6th.

At Gallipolis, a Frenchsettlement on the Sciota*,
on the 11th.

At Cincinnati, farther north, on the 14th.

I found no wheat at Fort Vincents on the Wa-
bash, where a preference is given to Indian corn,
tobacco, and cotton, products characteristic of a
hot country.

On the 1st of july harvest had commenced at
Kaskaskias on the Missisippi, as it had done at
Monticello.

This second line from the Alleghanies does not
exhibit the same’regularity in appearance as the
preceding, no doubt in consequence of the diver-
sity of levels, aspects, and even of latitudes; which
here vary more. For instance, if Cincinnati be
not so forward as Gallipolis, it is because it lies a
little farther north, and in addition is less sheltered

* Founded in consequence of the proceedings of thie Sciata
company, which made so much noise at Paris in 1789 by the
sale of lands, which itnever possessed, but for which it con-
tinued to be well paid. Ishall have occasion to speak of it
again hereafter, ‘

L
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from the winds from that quarter, and less open
to the south: if the valley of the Kanhaway,
though st a Lizher elevation, be still more early,
it may be owing to it’s closeness, the effect of
which is to concentrate the heat, which in fact I
found greater there than in other places: and in
our gardens we have proofs of this effect of differ-
ent aspects, since our espaliers ripen the same kinds
of fruit at different periods eight or ten days a-
part, according as they have an east, west, or south
exposure, and likewise according as they are shel-
tered from the winds, or affected by reverberation
from other walls. It is not the less true, that the
law of elevations is generally observed in the line
described, and that there is a remarkable coinci-
dence in the time of harvest at Kaskaskias and
Monticello, both in the same latitude, and at an
elevation which I conceive to be nearly the same.

Still Iam far from denying, that in the Western
Country, several phenomena of temperature and
vegetation occur, which neither the elevation nor
the aspect. is sufficient to explain. Among the
first in rank of these phenomena is one observed
within these few years by botanists, which every
day confirms : on comparing the places in which
certain trees and plants grow spontaneously on the
cast and on the west of the Alleghanies, they have
discovered, that there is a general and uniform dif-
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erence equivalent to 3¢ of latitude in favour of the
bason of the Ohio and Missisippt ; in other words,
those treesand plants, which require a warm climate,
and winters less cold and of shorter duration, are
found j3° farther north.on the west of the Allegha-
nies, than to the east on the Atlantic Coast: thus
cotton, which succeeds at Cincinnati and Fort Vin-
cents, —in the latitude of 399, has not yet been
found capable of cultivation in the Carolinas far-
ther north than 35° or 36°. It is the same with
the catalpa, sassafras, papaw, pacan or Iilinois nut¥,
and many other trees and plants, a particular enu-
meration of which would require more skill in
this branch of natural history than I possesst.

Proofs of this kind, which are irrefragable, are
supported by the phenomena peculiar to each sea-
son. Throughout my travels on the Ohio, and at
my various stations in Kentucky, at Gallipolis,
Limestone, Washington in Kentucky, Lexington,
Louisville, Cincinnati, and Fort Vincents, the in-
formation I collected uniformly agreed in the fol-
lowing facts.

* A nut of a very long shape, with a fine and brittle shell,
and altogether infinitely superiour to the hickories, or woody
nuts of the Atlantic Coast.

+ Dr. Barton has informed me, that he was preparing a
paper on this subject, which cannot fail to be highlv inter-
esting.
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¢ The winter does not commence till the ap-
proach of the solstice, and the cold weather is fele
only in the forty or fifty days succeeding it. Even .
then it is not fixed and constant, but there are in-
tervals of temperate and warm days. ‘The ther-
mometer does not fall in general lower than §° or
6° below o: [21° or 19°] the frosts, which at
first show themselves a few days in october, dis-
appear, return again toward the end of november,
cezse again, and do not become settled till toward
january : the brooks, little rivers, and standing
waters, then freeze, but seldom continue frézen over
more than from three to fifteen days.

The winter of 1796, when the quicksiiver fell
to 15° below o, and the rivers Alleghany, Monon-
gahela, and Ohio, were frozen over from the 28th
of november to the j3oth of january, a space of
sixty-five days, was considered as an instance
without example. The Wabash is frozen almost
every winter, but continues so only from three to
fifteen days. Throughout Kentucky and the ba-
sin of the Ohio the snow commonly remains only
from three to eight or ten days; and even in the
monith of january there are days really hot, the
thermometer being at 15° or 18°, [66° or 72°]
with a south or south-west wind, and a clear bright
sky. Spring brings en rain and showers, with
north-east and north-west winds ; but within forty

I
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days after the equinox the heats begin to set in.
< They are in all their intensity during the sixty or
seventy days that succeed the summer solstice.
The thermometer then keeps between 26° and
27° [99° and ¢93° F.] In 1797 it was observed at
Cincinnati and Lexington at 29° [¢97° F.] Du--
ting the whole of this time storms occur almost
daily on the Ohio, producing an oppressive heat,
which is not tempered by the rain : sometimes they
are brought by the south and south-west winds, at
others they are produced by the evaporation from
the river and the vast forest, with which the country
1s covered. The rain, which fallsin torrents, cools
but for a moment the burning soil ; and the heat
of the next day, raising it in vapour, forms in
the morning thick mists, which are afterward con-
verted into clouds, to renew the electric process of
the preceding day. The water of the river is at
14° or 159 above o [€4° or 66° F.].  The nights
are calm, and it is not till between eight and ten
in the morning, that a slight breeze comes on
from the west or south-west, which ceases about
four in the afternoon.’

‘Throughout the year the prevailing wind is the
south-west ; being “the -current that ascends the
course of the Ohio, and comes by the way of the
Missisippi, where it’s prevailing direction is south,
from the Gulf of Mexico. I found this wind hog

L3
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and ‘stormy the moment I entered the valley of
the Kanha;vay, the temperature of which no doubt
it increases, as it is checked there at the foot of the
mountains : it changes it’s directionaccording to the
windings of the Ohio, and sometimes it would be
considered as west, or south ; but always preserving
it’s identity it prevails ten portions of time out of
twelve, leaving only two for all the other winds to-
gether. It is equally prevalent throughout Ken-
tucky, but does not there produce the same effects;
for while the valley of Ohio, to the breadth of
twelve or fiftzen miles, has abundant rain and
moisture, the rest of the country is parched with
droughts, which continue sometimes for three
months ; and the farmers have the vexation of
seeing from their hills an aerial river of fogs, rains,
and thunder-storms, winding like that on the
Earth, the basin of which they never quit.

At the autumnal equinox rains come on with
winds from thes north-east, south-east, and even
north-west.  The coolness these occasion prepares
the way for frosts: the whole of the autumn is se-
rene, temperate, and the most pleasant of the three
seasons of the year; for throughout the continent
of North America there is no spring.

Such is the climate of Kentucky and all the
basin of the Ohio. You must go very far north
to perceive any considerable difference in it, and
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particularly to find it in harmony with the same
parallels on the Atlantic Coast. Even as hign up
as Niagara it is still so temperate, that the cold
. 'does not cuntinue with any severity more than two
months, though this is the mo:t eievated point of
the great platform ; a circumstance totally incon-
sistent with the law of elevations.

The descriptions that have been given me of the
winter throughout Genessee do not correspond
with the coldness of this season in the parallel
of Vermont, or of New Hampshire, but rather
with the climate of Philadelphia 3° firther south.
Inthe latter city it has been remarked as singular,
that frosts occur there in every month of the year,
except july; and to meet with a place similarly
circumstanced in Genessee, we must go as far as
the village of Onecida, in the latirude of 43°;
while on the east of the mountains, at Albany, no
month of the year is exempt from frost, and neither
peaches nor cherries will ripen.

Lastly at Montreal, in the latitude of 45° 20°
the cold is less severe, and of shorter continuance,
than in that part of Maine and Nova Scotia, which
is east of the mountains; and the snow does not
remain on the ground at Montreal so long by two
months as at Quebec, though it is higher up the
river ; which also is contradictory to the law of

L4
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gleyations, and indicates some other cause, that
remains to be discovered.

Before I proceed to this I shall add a few more
observations, and some facts, which will serve to
prepare the way for it’s better explanation,

1st, It follows from the comparisons I have
given, that, to measure the different degrees of tem-
Perature of the United States, two grand thermo-
metrical scales, crossing each other in opposite di-
rections, must be applied to the whole country ;
one, placed in the natural direction of the latitudes,
having it’s maximum of cold toward the pole, for
in tance, at the river St. Lawrence, and it’s maxi-
mum of heat toward the tropics, as in Florida: be-
tween these two extremes, under equal circum-
stances of elevation and aspect, the heat increases
or decreases regularly according to the latitude,
The other scale, placed transversely from east ta
west, in the direction of the longitude, is a ther-
mometer with two inverted stems, having a2 com-
mon bulb, or maximum of cold, resting on the Al-
leghany mountains, while the extremities of it’s two
stems proceed one east the other west, to find
their maximum of heat on the Missisippi and the
shore of the Atlantic ; and on each the degrees of
heat are measured by the combined ratio of the
clevation and aspect. Without attention to these
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“conplex rules, it is impossible to frame a good gene-

ral table of temperature and vegetation for the
. United States : the sketch we find of one among
the papers of the society at New York is ingeni-
ous, and may be of use ; but, to fulfil it’s purpose
with accuracy, it requires the adoption and appli-
cation of the principles I have just laid down.

ad. The difference of climate on the east and
west of the Aileghanies is accompanied with two
circumstances of great importance, which I believe
have not been remarked. The first is, that be-
yond the latitude of 35° and 36° as you proceed
southward, this difference ceases, and the tempe-
rature of the Floridas and the west part of Georgia,
from the Missisippi to the river Savannah and the
ocean, is subject to the same common law ; so that
the chain of the Alleghanies, and the turn of the
Apalachians, form the actual boundaries of the
difference on this side, and thus show themselves to
be one of 1t’s efficient causes.

The second circumstance 1is, that this excess
with regard to temperature ceases again almost
suddenly between the latitude: of 43°and 45° north,
toward the great lakes. Scarcely have you passed
the south shore of' Lake Erie, when the climate
grows colder every minute in an astonishing pro-
i‘)ortion. At Fort Detroit it still resembles that of
Niagara, it’s parallel ; but from Lake St, Clair,
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the settlers find the cold moch more severe, and of
longer duration, than at Detroit. T his little lake
remains frozen over every year from november to
february ; the south and south-west winds, by
which the temperature at Lake Erie is rendered
more mild, are here less frequent, and no fruits but
winter pearsand apples will ripen.

At Fort Michiliimakkinak, two degrees and a
half farther north, observations made_in 1797,
under the direction of t.e American general
Wilkinson*, show, that from the 4th of ausu.t to
the 4th of september, the thermometer in various
places beyond Lake St. Clair never was higher at
noon than 16:° of Reaumur [70°F.], and thatin
the morning and evening it frequently sunk to
53° [46° F.], which is colder than at Montreal,
under the same parallcl.

These facts accord perfectly with the general
results, lately published by Mr. Alexander Mac-
kenzie in his interesting account of his- travels
in the west and north-west parts of America.
During my stay at Philadelphia I had an op-
portunity of becoming acquainted with this re-
spectable traveller, and obtaining from him much
information on this subject. One of his compa-

* See Medical Repository of New York, Vol. 1, p. 530,
where is a meteorological table, drawn up by major Swan,
[In the 2d edition, which lies before me, itis p. 51u. T.] -
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hions, Mr. Shaw, whom likewise I was so fortu-
nate as to meet with in 1797, and who returned
from a residence of thirteen vears at the remotest
posts, where he had been engaged in the fur trade,
was equally obliging in answering my questions ;
and from their united information it appesrs:

¢ That setting out from Lake Superior, pro-
ceeding west to the Stony or Chipewan moun-
tains, and travelling north as far as 72° the coun-
try, now well known to the Canadian traders, dis-
plays a climate, that for severity of cold can be
compared only to Siberia. That the ground, ge-
nerally flat, bare of trees, or exhibiting only a
few here and there of stunted growth, interspersed
with lakes, marshes, and a prodigious number of
streams, is incessantly swept by violent icy winds,
coming from the northward, and particularly from
the north-west. That from the latitude of 46°
the earth 1s frozen during the whole year. That
at several trading posts, between 5o° and 567, it
was found impracticable on this account to have
wells, though very necessary. That Mr. Shaw
himself had attempted to dig one at the post of
St. Augustin, about forty miles from the moun-
tains; but though it was in the month of july,
the ground was frozen at the depth of three feet
from the surface; and as it grew harder and
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harder, when he had penetrated to the depth of
twenty feet he was obliged to give up the attempt.’
These facts cannot be questioned, hoth from
the character of the narrators, and the support
they receive from other similar accounts. Robson,
an English engineer, who in 174§ constructed
Prince of Wales’s Fort at Hudson’s Bay, in the
latitude of 59°, ingenuously and with suprise re-
lates : that, having attempted to sink a well in
the month of september, he first found thirty-six
inches of earth thawed by the preceding warm
weather, then a stratum of eight inches frozen as
hard as a stone; and under this stratum a sandy
friable earth, frosty and very dry, in which his
borers could not find water, because he observes
the continual cold, freezing the superficial waters,
prevents them from penetrating below the point,
where the heat of summer js capable of thawing
them*.” )
Edward Umfreville, who was a factor of the
Hudson’s Bay company from 1771 to 1782, and
a very sensible and accurate observer, equally
attests, that the ground in those countries, even
in the midst of summer, when the heat is in-

* An account of six years residence in Hudson’s Bay,
1752. -



151
tense for four or five weeks, thaws only about
four feet, where it is cleared of wood, and it’s sur-
face exposed to the rays of the sun; and not more
than two feet where it is shaded by the sorry juni-
per trees and pines, that constitute the whole ve-
getation of the country*,

* Present State of Hudson’s Bay. 1790. The same facts
occur on he continent of Asiu, and confirm the analogy of
climate and soil [ have pointed out. Gmelin, Pallas, and
Georgi attest, that beyond the latitude of 65%, and even
of 60°, in Siberia, marshes are found eternally frozeu at
bottom : the ice of which has prescrved from ages unknown
the bones and even skins of elephants, rhinocerosses, and
mammoths. See Le Nord Literaire, No. 1, p. 380.

The celebrated American traveller Ledyard also affirms,
thatat Yakoutsk, pot so high as the latitude of 62°, well
water cannot be obtained; ¢ for it is found by experiment,
that the water freezes at the depth of sixty feet.” See a
letter from Ledyard in the American Museum, Vol. VIIL
Captain Phipps too says, that on the 20th of june 1778,
in the latitude of 66° 517, the sea water at the depth of
seven hundred and eighty fathoms was at 23° below 0
[26° F.] Oneof our own countrymen, Mr. Patrin, askil-
ful naturalist, who travelled several years in Siberia, re-
lates, that even in the latitude of 54°, having descended a
new shaft of the mine of lldikan in Daourie, in the month
of june 1785, he observed at the height of forty feet fis-
sures filled with ice (yet this was a mine of metallic ore) ;
which proves, adds he, ¢ that the central fire cannot have
much energy in Daourie” Journal de Physique, march,
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It is evident then, that beyond a certain lati.
tude the climate west of the Alleghanies is not
less cold than it’s parallels on the east; and
this latitude, the mean term of which appears to
be about 44° or 45 taking for it’s limits the
great lakes, and more particularly the chain of the
Canadian or Algonquin mountains, from this very
circumstance confines the hot climate of the wes-

1791, p. 236. But as sound philosophy, assisted by all
these facts and the ingenious experiments of Mr. de Saus.
sure, has banished to the realms of old mytholagical fable,
this ancient dream of a central fire; and even the theory of
a mean temperature of 10% [54¢ F,] advaaced without sufs
ficicnt proof; we have reason to conclude in contradiction
to the hypothesis of Buflon and various other natural phi-
losophers, that the globe is a crystallized mass, essentially
cold, the surface alone of which is heated by the rays of
the Sun, in proportion to the force and continuance of their
action. Hcence it is, that und:r the torrid zone we find for
a mean term the ground impregnated with heat to about
14% of RHeuumur, at a depth which perhaps does not ex-
cecd si or cight thousand yards; and in proportion as we
proceed from this grand and principal focus toward the:
north, the heat diminishes in the inverse ratio of the lati-
tude; 11° {57° F.] in Virzima, 92 {52°] at Philadelphia,
7° [+5°] in Massachusetts, 5° [43°] in Vermont, 4° [41°}
in Canada, and finally 0 [32°] and below 0, {32°] under
the pole: so that if ever.the San should desert our poor
planet, it would ultimately become a mass of ice, and white
bears and Esquimaux be it’s lost inhabitants, -
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tern country to a space of nine or ten degrees,
which is surrounded on three sides by mountains,
No doubt the presence of these mountains contri-
butes in some measure to this difference: but
what is it’s chief and fundamental cause ? whence
arises this truly singular phenomenon in geography ?
This is the problem to be resolved: and as the com-
parison of many facts and circumstances has point~
ed out to me for the principal agent a current of air
or wind habitually.prevailingin the basin of the Mis-
sisippi, the winds of which differ from those of the
Adtlantic Coast, I conceive it incumbent on me, to
furnish the reader with the means of satisfying his
judgment, by laying before him the complete sys-
tem of the currents of air, that prevail throughout
the year in the United States.

CITAPTVR QX
Systent of the Winds in the United States.

In Europe, particularly in France and England,
we complain of the inconstancy of the winds, and
the changes this occasions in the temperature of
the air: but this inconstancy is by no means
comparable with that of the air in the United
States. I can venture to affirm, that during
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2 residence of near three years*, I never saw
the same wind blow thirty hours together, or the
thermometer continue at the same p 'nt fr
ten: the currents of air arc perpetus.ay vary-
ing, not one or two points .mcrcly, .but from
one quarter of the compass to it’'s opposite ; T m
north-west to south and south-east, from south and
south-west to north-cas:: and these changes at-
tract notice so much the more, because the altera-
tions in the temperature are as great as they are
sudden. On the same day, in winter, there will
be snow in the morning, and the thermometer at
the freezing point, with an east or north-east wind;
toward noon, the thermometer will rise to 6° or -
7° [45° or 48° F], with the wind at south or south~
east; and in the evening it will be 1° or 2° below
o [30° or 28°] with a north-west wind : in sum-
mer, about two o’clock in the afternoon there
may be a calm, with the thermometer at 24° or
25° [86° or 88°]; a storm will come on with a
south-west wind ; about four or five it will rain; by
six or seven the wind will get round to the north-
west, blowing violently and cold, as it usually does ;
and before midnight the quicksilver will be down to
16°or17°[68°0r70°.] Autumn alone, from the mid-
dle of october till near the middle of december, ex<

* From octeber 1795 to june 1708,
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hibits a few days in succession with a westerly
wind and a clear serene sky; a kind of weather
the more remarkable from the unfrequency of it’s
occurrence. This changeableness of the air is
increased by it’s taking place on a vast extent of
country, the same winds displaying themselves al-
most at the same time throughout the whole ex-
tent of the Atlantic Coast, from Charlestown to
Newport, or even Halifax, and from the sea-
shore to the Alleghany Mountains. Not but there
are partial breezes, that affect certain situations,
and certain positions of the Sun above the hori-
zon, in all the maritime parts of the country: I
only mean to say, that commonly the winds in the
United States blow over a very extensive surface,
and are much more general, than they are in
Europe.

Such is in particular the character of the three
principal winds, the north-west, south-west, and
north-east, which in the United States appear to
have shared the empire of the aerial regions be-
tween them. If we suppose the year to be divided
into thirty-six parts, we may say, that these three
have taken to themselves thirty or two and thirty ;
the north-west and south-west twelve each, the
north- east and east six or eight: the rest are dis-
tributed between the south-east, south, and west.
Due north may be reckoned almost as nothing.

M
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Each of these winds being accompanied with par«
ticular circumstances, and becoming successively
the cause and effect of considerable and different
phenomena, I shall proceed to the particulars
necessary to make known their respective course.

§ 1. Of the North, North-cast, and East W inds.

Of all the winds that occur in the United States
none is so rare as due north. From the mcteoro-
logical tables, which I have had an oppertunity of
consulting at Boston, Philadelphia, and Monti-
cello, it does not blow eight days throughout the
year in these latitudes. To the southward it seems
to be more frequent, from the observations made
at Williamsburg, and quoted by Mr, Jefferson*:
but beside that these too summary observations
may be considered as vague, it is probable, that
this northern direction at Williamsburg is local,
and occasioned by the situation of this city ona
stream of water running due south into James
River. Many of these cases occur, where a
wind blowing generally over the country is turn-
ed from 30° to 80° out of it’s course by the
basin of a river, a ridge of mountains, a forest,

* Sce Notes on Virginia, p. 127,
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&c. Thus much at least however is certain;
from all the information I could collect, both
on the east and on the west of the Alleghanies,
a due north wind is of all the least frequent in
the United States *.

When it does occur, it is rather moist than dry,
rather cloudy than clear, and always cold.

This unfrequency of the north wind seems at
first view to contradict the general theory of
winds, which explains their whole mechanism by
the action of the Sun on the Earth’s atmosphere;
the unequal dilatation, which the solar rays occa-
sion in different parts of it; and the conflict that
takes place between the heavier masses of cold
air, and the lighter masses of warm air, to esta-
blish that equilibrium and level, which are con-
stant and imperious laws of the state of Aui-
dity : whence it follows, that the atmosphere is
continually agitated by currents moving in dif-
ferent directions, and that the cold dense atmo-
sphere of the north must exert an habitual pressure,
and have a constant tendency to expand itself, and
be carried toward the hot dilated 2ir of the tropics.

* The tables of Dr. Ramsay of Charlestown fully confirm
this assertion ; for during four years, from 1791 to 1791,
they give but four days on which a north wind blew. In
the year 1792 it did not blow a single day, and it is equally
rare at Quebec.

M 2
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But, beside that this general mechanism is sub-
jected to certain geographical circumstances, we
shall have an opportunity of seeing in the course
of this chapter, that the present case does not even
constitute an exception to the principle, and that
the debt of the north wind is fully paid by two of it’s
collaterals, the north-west and north-east, which
draw their stores from the same source*.

% The reader has perhaps already secn, or may consult a
sketch of this theory, in the 20th chapter of my Travels in
Svria, published in 1737. A novice at that time in this
branch of scivnee, T was ignorant that it had occupied the
attention of great masters, such as IHalley and d’Alembert.
On my return from America, when I was desirous of re-
suming the thread of my ideas, and expanding them agree-
ably to the new facts I had collected, it was incumbent on me
to make my sclf wequainted with the knowledgee that had been
obtained by others; and i furind, that the chevalier la Cou-
draye, inan essay entitled 7% ‘orie des entz, € Theory of the
Wind<luul executed the task Thad proposcd to myself. This
essay,whichobtaineda prize i-omtheacademyof Dijon in1785,
i a complete treatise on the subject, and I cennot do better
than rccommend the peruzal ot it to 1f1«)>‘<:, who would wish
1o have a concise idea of the formation of currents in the at-
mospheri. Not but much remains to be said on the general
system of winds throughout the globe, and many experi-
wents and culculations on the focus, stratum, and velocity of
cach current of air; on the ditterent and trequently contl:ary
dircctious they pursue in the a-rial ocean ; on the thickness
of their strata; on the formation, composition, and dissolu-
viow of clouds; on the cuuses and effects of the more or less
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North-east Wind.

The north-east wind, like most others, as it
changes it’s-country, alters it’s character, or at least
it’s qualities. In Egypt, where it bears the name
of gregale, 1 found it cold, cloudy, and oppressing
the head with it's heaviness : in the Mediterranean,
it was rainy, louring, and squally: in France, par-
ticularly north of the Cevennes, we complain of it
as the dryest of all winds: inthe United States, on
the contrary, itis held in aversion as the wettest,
and one of the coldest. The problem of these
differences or contrasts is resolvable with facility
by an inspection of the map of the World. In
Egypt the north-east wind comes from the north
of Syria and the chain of Mount Taurus, which
runs through Armenia to join that of Caucasus,
and is covered with snow for several months in the
year. ‘The current of air proceeding thence has

sudden condensations that accompany storms; &c. But as
such an undertaking requires a combination of the united
sciences of the navigator, the natural philosopher, and the
chemist ; and would demand long and expensive researches,
pursued on a systematic plan; my task is naturally reduced,
to the furnishing of my contingent of materials for the work :
and this is what I am about to perform, by exhibiting in the
following chapters those facts, that have appeared to me
Dost certain and important.

M3
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no time to take up moisture during it’s short pas.
sage over the extremity of the Mediterranean;
and retains it’s original coldness, and for the greater
part it's drought.  As we sail westward, this same
current of air, which from Asia Minor declines
gradually to the Archipelago and the peninsula of
Greece, becomes more temperate ; and as it after-
ward traverses the Mediterrancan obliquely, and
in a broader part, it there acquires more moisture
and humidity, ultimately becoming rainy, as on
the coast of Spain.

In France, south of the Cevennes, the north-
east wind, blowing over the Alps, must be dry and
cold; but it rarely occurs, because a collateral
wind, the mistral of the Provencals, usurps it’s
place. North of the Cevennes this wind does not
reach us till it has traversed one of the longest lines
of continent, crossing Russia, Poland, and the
north of Germany ; and evidently in this long pas-
sage there are sufficient reasons for it's being dry,
cold, and of long duration, as we experience it.
If we deviate from this line a little to the north, it
assumes a different character for the coast of Swe-
den, where it becomes very rainy, not only be-
cause it crosses the slope of the Baltic Sea and
Gulf of Bothnia; but because it comes from the
sea of Archangel, and the marshy soil of Finland
imparts to it moisture instead of drying it. Bya
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fresh contrast the coast of Norway, immediately
at the back of that of Sweden, while it still finds
it cold, has it no longer wet; and for this reason,
because the chain of the Dofrine Hills, running
almost north and south between the two countries,
stops the clouds, and robs of their rain the current
of air that brings them*.

In the United States the north-east wind comes
over a great extent of sea, the surface of which,
reaching to the pole, is uninterruptedly saturating
it with cold and moisture. Accordingly it displays
these two qualities in an eminent degree on all the
Atlantic Coast: you need not consult the clouds,
to see whether it be blowing ; before it arrives you
may foretel it’s coming within doors by the deli-
quescent state of your salt, soap, sugar, &c. The
sky is soon overcast; and the clouds, if there were
any, presently form but one, dark and extending
as far as the eye can reach. Inthe winter, oreven
if the season be approaching to cold, this vast
cloud falls in snow ; and if the air be hot, itdes-
cends in unceasing rain. From Cape Cod to the
banks of Newfoundland the north-east wind drives
on the coast the coldest and most benumbing fogs
I ever felt. It is for the physiologist to explain

* See in the appendix a letter on the system of the winds
of these two countries,
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why at Piuladelphia, as at Cairo, this wind affects
the head with a painful sensation of heaviness and
compression : this at least 1s certain, in both these
cities I could tell as soon as I awoke whether the
north-east wind blew, equally well before 1 saw the
sky. Now if such a disposition of body, or any
other of this kind, be the necessary consequence
of a given state of the atmosphere, does it not fol-
low, that the air exercises a great influence on our
physical and moral faculties, as the greatest of phy-
sicians has so well observed in his treatise on Airs,
Waters, and Situations? and is it not to causes of
this kind we must ascribe the striking difference,
that exists between certain nations; some having ge-
nerally a lively wit, with a quickness and facility of
conception; while of others the understanding is
heavy, and the perception dull and slow *?

The qualities of the north-east wind on the At-
lantic Coast naturally diminish in intensity as we
proceed southward, but they are pcrcegiible even
in Georgia; and from Quebec to Savannah the
name of this wind excites the ideas of cold, wet,
and disagreeable.

But on crossing to the west of the Alleghanies
this language is changed: there, to the great asto-

“ ¢ Beotiun crasso jurarc, aere natum,’ said a philosopher
and poet.
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nishment of those who emigrate from Connecticut
and Massachusetts, the north-ea:t and east winds
are rather dry than wet, rather light and pleasing
than heavy and disagreeable. The reason is, be-
cause there, as in Norway, these currents of air
arrive after having passed a rampart of mountains,
where in a lofty region they deposit the vapours,
with which they were loaded. Accordingly it is
but seldom and by accident, parﬁicularly in summer,
that they convey the wished for rain to Kentucky
and the banks of the Ohio: but, when they do, it
continues at least four and twenty hours, and some-
times three days together; because a considerable
vacuum in the air of the basin of the Missisippi.is
requisite to determine the irruption of the Atlantic
atmosphere, and the sun must return once if not
more above the horizon, for the heat of it’s raysto
restore the level of these two great aerial lakes.
These ruptures of equilibrium are more frequent
during winter, on account of the tempestuous state
of the atmosphere both on the sea and on the con-
tinent; at which time it is no rare occurrence for
the north-east and east winds to cross the Allegha-
nies, and pour on the Western Country a deluge
of rain or snow: but their perpetual antagonist,
the south-west, which prevails in that country ten
months out of twelve, soon expels them from it’s
domains, and drives them back to the mountains.
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if by chance they counterbalance each other, th.cir
double current finds no issue, but by ascending
vertically to the upper regions of the atmosphere,
where they reciprocally turn back, and glide off
Lorizontally, or descend again into the lower strata ;
but sometimes the south-west Is victorious, and
pursucs it’s way as far as the ocean ; at other times
the north-east is superiour, and proceeds in triumph
to the Missisippi and the Gulf of Mexico. Itis
at the equinoxes in particular, that the copflict is
violent, and the irruption impetuous. The Sun
then passing the equator, by cooling one of the
poles which it quits, and warming the other which
it illumines, occasions a general movement of
counterpoise in the aerial ocean; and ruptures of
equilibrium take place between opposite masses,
and antagonist currents, the consequences of which
are most violent and most extensive. Hence it is
chiefly at this period, and in the months of april
and october, that these hurricanes arise, which in
the United States are most commonly produced by
tne north-east wind. These hurricanes have this
peculiarity, their fury is commonly displayed in a
narrow space, little more than half a mile broad,
sometimes less, and only four or five miles in
length. In this space they tear up by the root the
trees of the forest, and make openings through
the woods, as the sickle of a reaper would in pass-
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fng over a few furrows in a corn-field. At other
times, but these are rare, they traverse the whole
Jength of the continent, from circumstances which
I shall have occasion to explain, when I come to
the article of the south-west wind.

The frequency of north-east winds on the At-
lantic Coast may be ascribed in part to the direc-
tion of the shore and the mountains of that coun-
try, which favours the course of the aerial current,
Observations made at Monticello, Fredericktown,
and Bethlehem, prove, that frequently some other
wind blows inland, when it appears to have been
north-east at Newport, New York, Philadelphia,
and Norfolk, by observations made on the same
day. Sometimes this wind itself gives evident
proofs of it In it’s course, by covering the sea-
shore with snow, which does not extend ten miles
fromit. This occurred at Norfolk on the 14th of
february 1798, when in a single night more than
forty inches of snow fell in that city and it’s envi-
rons, with a north-east wind ; while five and twenty
miles inland it had not even- rained, and the wind
was rather north-west, as several of the newspapers
observed. If the north-east wind change, or alter
it’s direction, it is commonly to get to the east,
which may be considered as it’s complement and
natural alternative. Less frequent than the north-
easf, 1t shares it’s cold and rainy qualities, particu-
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larly north of 40° or 41°: on proceeding south-
ward it becomes more temperate, without ceasing
to be wet, which circumstance explains itself, from
the temperature of the sea and those latitudes. It
is nnt to be confounded with the trade-wind of the
tropics. This never reaches farther north than 3o°
or 32°; and so far only when the Sun, at the summer
solstice, draws on this side the zone of air it go-
verns, by producing a focus of attraction in the
northern parts of that continent. In winter the
easterly trade-wind retreats to the latitude of 220
or 23°, being repelled on the one hand by the cold
atmosphere of North America, and attracted on
the other by a new focus established in South Ame-
rica by the sun, at that time vertical in Paraguay.
In either case, even when the irregular north-east
and east wind . prevail in the Atlantic, they are al-
most always separated from the trade-wind by a
boundary either of calm, or of counter-currents,
which occasions their inequality of temperature,
density, and velocity. There is likewise this
mark of distinction betvwcen them : the continental
north-ea-t and east winds, inspite of the irregu-
larity of the whole system of their zone, have a
tendency to appear at each equinox during the forty
or fifty days that follow the Sun’s passing the equa-
tor. Accordingly this season is the most favour-
able for sailing from Europe to America; and
I
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merchant ships avail themselves of it, as earlier or
later they would be exposed to a long voyage, on
account of the south-west and north-west winds
prevailing on the Atlantic, the one in winter, the
other in summer, and in all seasons allowing only
short and interrupted appearances of the south and
south-east winds, to which I shall now proceed.

§ II. South-East and Seuth T inds.

The south-east wind in the United States re-
sembles in many respects the sirocco of the Medi-
terranean, which also flows from the south-east.
Like this it is hot, - moist, light, rapid; and it af-
fects the head with a painful sensation of heaviness
and compression, though in a degree infinitely
more supportable than the sirocco.

If it be considered, that the kamsin, or south.
wind, produces the same sensation in Egypt; that
in other countries, as at Bagdad and Bassorah, it'is
a south-west wind; and that in all it is uniforml}
the effect of a current of air, which has swept the
surface of a burning and dry soil : it will be natu-
ral to conclude, that this physiological effect is
owing to the action of some quality or peculiar
combination of caloric, or the igneous fluid, on
our nerves. The difference of intensity exizting
between these several winds itself favours this in-
duction; for if, as is the fact, the American south-
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cast wind be less insupportable than the Italtan, it
may be ascribed to the long passage of the former
over the Atlantic, the humidity of which has neu-
tralized the exhalations of the African continenty
while the sirocco has not had time to acquire all this
advantage on the narrow basin of the Mediterra-
nean; though it possesses it in a greater degtee
than the kamsin and the south-west wind of Bagdad,
which traverse only continents. Now if such be
the physiological effects of certain winds, that they
render the body sluggish, the head heavy, and the
mind unapt for the exercise of thought*, is it to be
wondered at, that in certain parts of Africa, where
such a wind is habitual, the aboriginals have really
contracted that tndolent habit of body and mind,
which is observed in some of the negro nations ;
and that in a succession of generations this habit is
converted into nature, which for this very reason
may in it’s turn be changed by a different habit,
arising from opposite circumstances 2

To return to the United States. When the
south-east wind makes it’s appearance in winter
on the Atlantic Coast, which happens particularly
at the approach of the equinox, it sometimes pro-
duces temporary thaws, even as far as Canada, that
have the unpleasant effect of spoiling the meat,
stores of which are provided for five or six months

* The Italians say of a dull book, ‘it is a sirocco per<
formance.’
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in cold countries as early as october. Farther
south these thaws treacherously deceive the vege-
tative faculty, calling forth in january or february
those flowers, which should not appear till after the
equinox, and which the unfailing return of frost
inevitably destroys.

Toward the equinoxes, more particularly the
vernal, the south-east wind produces short but vio-
lent tempest, especially at the mouths of the Hud-
son and Delaware, and in the Bay of Chesapeak.
The duration of these is very commonly twelve
hours ; and they have this singularity, that they
exert their fury, like a hurricane, on a limited
space of ten or twenty leagues long and four or five
broad, without the least commotion being percep-
tible ous of this space. I have known two instances
of this phenomenon at New York, and one at Phi-
ladelphia, where such a violent storm was expe-
rienced for twelve hours, that it was supposed all
the ships near the coast must be lost: yet twelve
hours after many vessels came in, without having
handed a single sail, or felt any extraordinary
wind.

This violent irruption of a light hot wind is not
explicable by the common theory of specific gra-
vities, since every other wind is more cold and
dense than the south-east: we must therefore ad-
mit the expansion of a considerable mass of this hot
air, repelling and driving away the colder air that
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surrounds it. The bays and mouths of rivers,
where this phenomenon most frequently occurs,
being conical or resembling 2 funnel, accords per-
fectlv with this explanation; for a large body of
air, impellcd into these funnels, is forced to escape
by a channel more and more confined. In thc.se it
acts nearly as the waters of a pond circumscribed
by high banks, in which narrow outlets are made:
where the resistance keeps it in equilibrium, the
fluid remains tranquil ; but it rushes with impetuo-
sity to the point where a deficiency is produced ;
and this impetuosity is occasioned by two causes,
the pressure it experiences on the one hand, and the
greater space into which it expands itself on the
other, as it issues from it’s narrow channel. In
the case in question this void space is necessarily
in the middle region of the air, at an elevation
of less perhaps than a thousand yards, and the tor--
rent from the south-east pours into it by ascending,
like all masses of heated air: there it is either
condensed by the stratum above, which is at the
freezing point ; or gliding underneath it escapes
horizontally, and perhaps is bent back on itself,
forming an eddy, the centre or axis of which is in
the air, at the height of five or six hundred yards,
while it’s circumference sweeps the earth. But
whatis the primary cause of this vacuum, produced
without thunder or any other preceding meteor, at
least without any having been perceived ?  To re-
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solve this problem, all the circumstances of the
phenomenonmust be collected ; the manner inwhich
it acts, at least in different points of it’s sphere of
action and circumference, must be known ; and
the state of the air, with the direction of the wind,
both before and after, must be ascertained : but as
I do not possess these data, I shall not attempt to
supply their place by mere hypothesis.

Of the South Wind.

When the wind blows directly from the south,
we should suppose it would be hotter than from the
south-east, yet in the United States it is more
temperate. During the summer, when it most
frequently occurs, it is considered as an agreeable
breeze, and almost cooling, in consequence of the
moist vapour, with which it impregnates the air.
This vapour I found both at New York and Phi-
ladelphia, as well as at Washington, had in 2
striking degree the smell of sea-marshes, such as
oysters have, which indicates it’s source in a man~
ner less agreeable than could be wished. It cannot
however be denied the merit of tempering the ex-
cessive ardour of the Sun, and the still more scorch-
ing reverberation from the earth, in the months of
june, july, and august. It is for the slakc of en-

N
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joying this breeze, that a south aspect 'is preferred
for a house throughout the American conti-
nent, as in France we have a preference for the
east and south-east. In the United States it has
this advantage, that in summer the Sun is so high
above the horizon, as not to enter apartments
shaded by porticoes or piazzas, the use of which is
general. In winter, being lower, it’s desirable
rays enter the houses, and cheer them with their
warmth, in spite of the north-west wind, that too
frequently accompanies it’s shining. In this sea-
son, if the south wind be sometimes a little cold,
it is in consequence of having passed over the
snow, which occasionally covers the ground for a
short time, even in Carolina. And if at other
times it bring snow itself instead of rain, it is be-
cause in it’s aerial course it meets with clouds from
the north-east or east, which had not had time to
turn back. But such snows melt immediately,
or are changed into rain as they fall. Six hours
continuance are sufficient to give the south wind
that character of heat and moisture, which it
derives from the tropical seas, whence it origi-
nates: at Philadelphia, on the 1oth of march
1798, I found it impart the temperature of Flo-
rida. Insummer, when it has more velocity than
usual, it presently brings on a storm ; and it has
been remarked at Louisville, as well as other
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places situate on the Ohio, that , if it continue for
twelve hours together, thunder will infallibly en-
sue. Now reckoning it’s progress at a mean term
of forty-five or fifty miles an hour, a calculation
which the experiments made on the velocity of
winds render plausible, this is just the time requi-
site to bring clouds from the centre of the Gulf of
Mexico, 10° or 12°distant. The frequency of the
south wind at this season proves, that a focus of
suction then exists in the north of the continent :
but it remains-to be known, whether this focus lie
beyond or on this side of the Algonquin chain,
which skirts the lakes on the north. This cannot
be decided but by simultaneous observations on a
line extending from the shore of Florida, through
Kentucky, Lakes Erie and Huron, and the Algon-
quin Mountains, to the borders of Hudson’s Bay :
and these would throw great light on the corres-
pondent actions of the polar and tropical regions
of the atmosphere, as well as on the conflict and
equilibrium of the north-west and south-west 4ur-
rents, which are the principal winds of the United
States.

§ HL.  Of the south-west 1'ind.

T he south-west wind, one of the three most pre-
valent ir the United States, is more frequent there
N 2
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during summer than winter, and more habitual n
the Western Country than on the Atlantic Coast.
In winter it seemsas if it were unable to pass
the barrier of the Alleghanies : and indeed it ap-
pears, that the north-west, north-east, and east
winds, being at that season more powerful, prevent
it’s passing the mountains. Sometimes, however,
it avails itself of their deviations, or surmounts
their resistance, and shows itself on the Atlantic
Coast with more impetuosity, and particularly with
greater coldness, than are consistent with it’s habit
and origin.  But the reason of this is easily per-
ceived, when it is considered, that it has crossed
the lofty region of the Alleghanies, frequently co-
vered with snow during winter, and in the west
has found the earth drenched with rain, the evapo-
ration of which could not fail to cool it.

In the spring, become more frequent, it brings
itself temporary snows, deluges of rain, and even
hail: these however seem rather to belong to the
nofth-east and north-west winds, the clouds of
which heaped up on the Alleghanies it turns back,
and drives before it. This chain indeed forms
the lists, in which these opposite currents of
air visibly contend for the mastery. Frequently
the observer stationed on the plain may see the
clouds marching toward Blue Ridge with an east
er north-east wind, perfectly stopping there, and
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remaining stationary, then dissolving into rain, or
turning back again, driven by the south-west wind,
which in it’s turn prevails for a few hours. 1 was
a witness of this spectacle the evening I spent at
Rockfish-Gap on Blue Ridge, and my host,
though he was no natural philosopher, accounted
for it very satisfactorily.

It is only about the summer solstice, that the
south-west wind prevails on the Atlantic Coast in
a manner more constant than any other. There
it becomes the principal agent in those storms,
which are frequent in the months of july and au-
gust, and infinitely more violent than ours in
France. The south breeze, customarily setting
in about ten or eleven o’clock, gives way to the
south-west, which, after the Sun has passed the
meridian, covers the sky with thunder-clouds.
For two or three hours flashes of lightning of enor-
mous magnitude are followed by prodigiously loud
claps of thunder ; but before sunset the storm sub-
sides with heavy falls of rain, more or less abun-
dant.

The autumnal equinox brings on a change in
the direction of the current of air, and then it’s
opposite, the north-east, is predominant forty or
fifty days, though it does not exclusively prevail.
After this period the south-west wind, which had
pot been completely extinguished, revives, and
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shares the remainder of the season with the north-
west, that now rouses itself, and with the west;
which is the most equable, serene, and pleasant,
of all that blow on this continent.

The progress of the south-west in the basin of
the Missisippi and Ohio as far as the river St.
Lawrence is more regular, and more simple; in
few words we may say, that this wind prevails from
Florida to the lakes of Montreal during ten
months out of twelve. The two months of it’s be-
ing most rare are those of the winter solstice,
during which the north-west and north-east rule
the sky. From this period it revives in propor-
tion as the Sun advances toward the zenich, and ac-
quires such power, that in july and august it is
nearly as constant in Louisiana, Kentucky, and
even as far as Lake Champlain, for forty or fifty
days, as the trade-wind is at the equator. It pre-
vails almost equally on the St. Lawrence, and to
sail up this river a ship is sometimes obliged to
wait 2 whole month for an east or north-east wind,
which after all is of short continuance. It is the
south-west wind too, that thaws the St. Lawrence
about the 20th of april, as itis the north-west that
freezes it at the end of december. The south-
west, as well as the south, is the hot wind of Ca-
nada, Vermont, and Genessee ; but it is very de-
cidedly so only in summer: in other seasons it is
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cooler in proportion as the Sun is nearer the hori-
zon, and as the land is less distant from the pole ;
being hettest as you advance toward Kentucky,
Tenessee, and the Gulf of Mexico, which is it’s
original focus.

From the vicinity of this it raises the tempera-
ture of Lower Louisiana so high during the four
winter months, that notwithstanding the pretty
frequent occurrence of north-north-west and east
winds, the sugar cane, particularly that of Otaheite,
may be cultivated there. But this favour is dearly
purchased by oppressive heat during the four
summer months, accompanied with extremely vio-
lent and almost daily storms, of the same kind as
those that are called white squalls in the West In-
dies. The monsoon of these storms commences
after the solstice, and it’s progress deserves atten-
tion. At first it is about five in the afternoon,
when the suffocating and humid heat has attained
it’s height, that the stormy clouds aiise, and speed
their way from the mouth of the river and the
south-west part of the gulf. Every day the ap-
pearance of these clouds takes place some minutes
earlier, so that by the middle of august the thun-
der is heard about two o’clock in the afternoon ;
heavy falls of rain precede and follow the tremen-
dous claps ; and at sunset all is quiet, the calm re-
turns, aud the sky is sometimes clear, at others ob-
scured by mists which the fervid sunbeamsraise from
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¢he vast marshes. The night passes quietly, but fa-
tiguing from it's heat untempered by the least air,
and still more from the moschettoes. Next morn-
ing the heat increases in proportion to the height
of the Sun above the horizon, and the stillness of
the air: in the afternoon the crisis of the preceding
day commences anew*; the south-west wind
drives thece stormy clouds up the country to Te-
ne-see and Kentucky, where they meet with others
furnished by the rivers, swamps; and lakes; and
thus the chain of storms is extended, and pro-
longed with fresh accumulations of strength as far
as Canada.

Now to estimate properly the effects and action
of this great current of air on the surface of the soil
it traverses, and which serves it in some measure
as a bed; to calculate justly the character and
strength of the focus whence it emanates, the at-
mosphere of the Gulf of Mexico ; many geogra-
phical and nautical circumstances of these latitudes
must be recollected. It is to be observed, that
the centre of the gulf is immediately under the
tropic: that during the six summer months the
whole surface of it’s waters is exposed to the ac-

* I was favoured with this account by Mr. Power of New
Madrid, a naturalized subject of Spain, but an American
by birth, who has observed the country like an intelligcnt
man,
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tion of a vertical and fervid Sun, exciting an im-
mense evaporation: that during the six winter
months the power of this luminary is so great, as
completely to prevent frost from approaching
this sea: that the shores of Yucatan, Campeachy,
Vera Cruz, the Floridas, and Cuba, are known to
be insupportably hot: that in fact the heat there
must be so much the more intense, because the
nearly circular basin of the gulf, being enclosed by
land and islands, does not admit a free ventilation :
and lastly, that seamen speak of this sea as more
abounding in storms, thunder, waterspouts, torna-
does or whirlwinds, suffocating calms, and hurri-
canes, all of thetn the natural concomitants of a
fiery yet moist air, than any other in the torrid
zone.

These circumstances of themselves are sufficient,
to account for the qualities we have observed the
south-west wind to display on the continent of
America : but the observer ought not to stop here ;
he should still inquire, from what primary inex-
haustible source this daily and immense consump-
tion of the aerial reservoir is supplied. Now if he
examine the map with an attentive eye*, he will
perceive, that the only two mouths or outlets of
the gulf are situate between the island of Cuba, and

* See the general map, No.2.
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the peninsulas of Yucatan and Florida : thatby the
opening on the side of Yucatan, which is the larger
of the two, the gulf receives currents of water and
air from the Sea of Honduras, which in it’s turn
receives them from the Caribbean Sea, opening
into the Atlantic: that through the channel between
Florida and the Bahama islands, the gulf is conti-
nually discharging it’s waters into the same ocean,
and that the access of air into it there is obstructed
by a triple chain of islands: he will remark, that
both these openings are between the latitudes of
20° and 24° north, and that of Yucatan, by it’s
direct communication with the Caribbean Sea, in
fact opens and extends it’s mouth as far as 10°:
but he knows, that precisely from the latitudes of
10° to 24° the trade-wind of the tropic blows
from the east throughout the year on the Atlantic:
he learns from the navigator, that this trade-wind
arises eighty or a hundred leagues from the coast of
Africa, and traverses the ocean at the rate of about
32400 metres [ 35434 yards], nearly eight leagues
[ 20 miles], an hour* : that it reaches the chain of
the Caribbee I:lands in a breadth of about 10°, or
two hundred nautical leagues : he conceives, that
this enormous flood of air must surmount these
islands, as a river does the rocks that lie scattered

* Sce Annuaire de lu République, year 6, p. 59.
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in it’s bed; that it enters the Caribbean Sea, and
there, imprisoned between the land of St. Do-
mingo and Jamaica on the right, and the southern
continent on the left, it is compelled to pursue it’s
course through the Sea of Honduras, and finally
enter the Gulf of Mexico :—and thus the problem
1s elucidated and resolved.

In fact it is really the trade-wind of the Atlan-~
tic, that, by the course I have described, feear
the atmosphere in the gulf, and produces there
most of the phenomena, of which it is the theatre.
It enters the gulf with more force, because, after
it passes the chain of the Caribbee Islands, it’s
stream is more and more contracted, and it’s
strength accumulated within a narrower space: no
doubt this chain at first breaks and divides it’s cur-
rent, as rocks and reefs divide a torrent of water,
or as the piers of a bridge divide the stream of a
river. As happens in currents of water, the aerial
stream is diverted into eddies at these islands, which
stand in it’s course ; and is divided and compressed,
to make it’s way between them. This compres-
sion increases it’s velocity; and as it issues from
between them, it expands itself with more force,
and forms eddies in their rear, each current con-
tending for the vacuum there. All this is rendered
evident in coasting the islands, by the various di-
irc:ctions which the wind assumes nearer them or
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farther off, and above or below their emergent
masses: it is precisely the same as takes place in a
current of water, the levity of the fluid excepted ;
and an attentive study of all the eddies, that take
place under a bridge, or among the rocks of a tor-
rent, gives in miniature an accurate idea of what
happens in the present case, and to all aerial cur-
rents in general,

It might be supposed, that the trade-wind of the
Atlantic, when it reaches the Moschetto Shore,
would or might cross the isthmus: but, notwith-
standing the levity of air, it acts more like water
than we should imagine, and does not easily pass
out of the channels through which it flows, or the
beds in which it merely reposes. Many facts
show, that the mountains of the Moschetto Isth-
mus, which are a continuation of the chain of the
Andes, oppose an effectual obstacle to it’s passage
into the Pacific Ocean. To estimate justly the
distribution of air, that is made at this place, two
data would be requisite, the precise height of these
mountains, and the thickness of the stratum or
current of air.  Possibly this stratum may be thin- -
ner than we should be inclined to conceive, for
aerostats have informed us, that the strata of the
atmosphere frequently do not exceed two hundred
yards, and that they glide one over another some-
times in directions diametrically opposite, so that
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in an ascent of 10 or 12 ‘hundred yards two or
three different winds may be found. New obser-
vations of this kind, in the case of which I am
speaking and others similar to it, might render
science real services, which aerostats have hitherto
promised to little purpose.

As to the transverse chain of the Moschetto
Country, let us suppose it’s height to be only
three hundred toises, or 640 yards, this would
stop the current of the trade-wind to an extent
more than sufficient for leaving it in allit’s vigour :
the upper portion, that would escape over the
summit of the chain, would be a useless overplus ;
and there is reason to presume, that this overplus
does not exist, for no trace of it is found on the
coast of the Pacific Ocean behind these mountains
to the west.  On this coast the winds pursue a very
different course : there are local sea and land breezes,
extending several leagues from the shore, indepen-
dant of every other system than their own: and
you must get an offing of near forty leagues before
you fall in with the general winds, which often, in
summer particularly, blow from the west, and con-
sequently in direct opposition to the trade-wind.
These winds prevail from the latitude of 10° to
21°, or quite along the coast of Mexico from
Cape Corientes to Cape Bianco on the Costa Rica.
It cannot be said, that the trade-wind escapes la-

X
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terally over the isthmus of Panama; since there
the winds blow in summer from the south and
south-south-west, coming from the Pacific Ocean,
Thus it is indisputable, that the Moschetto Isth-
mus and it’s chain, whatever it’s height may be,
form a line of separation between two different sys-
tems of winds.

The trade-wind from the Atlantic, thus obstruct-
ed, must however find an issue. That between
Jamaica and the Moschetto Shore, being large and
open, offers itself in preference to any other. Into
this therefore it turns it’s current, and enters the
Sea of Honduras. Some lateral portions of this
wind, skimming the land, appear to detach them-
selves from the stream: for it is observed by sea-
men, that from Cape Vela, one point of the Gulf
of Maracaibo, the winds vary, and turn off in a
line parallel to the principal current, shutting up to
the south the gulfs of St. Martha, Carthagena,
Darien, and Porto Bello: some are drawn in by
the basins of the large rivers, and by the high
mountains of Terra Firma, and blow from south-
east to north-west: others, blowing west, are real
countercurrents, similar to those observed in all
rapid streams, and of which the Missisippi affords
such strong instances, that they assist in part those
who sail up the river: while on the right of the
grand aerial current, another detached portion
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forms the south winds, that blow in summer from
june to august on the south coasts of Cuba and Ja-
maica. Thus the aerial current, resembling water
in this respect also, does not exert it’s whole force,
except in the free and direct line of it’s channel.

At it’s entrance into the Bay of Honduras it de-
viates a little, and becomes south-east: and as it
meets with no farther obstacle, it enters the Gulf
of Mexico in this direction. I say there is no far-
ther obstacle toit, because the peninsula of Yuca-
tan is a bank of sand, too low to act as one: ac=«
cordingly don Bernard de Orta, to whom we are
indebted for an instructive dissertation on the winds
of la Vera Cruz*, observes, that the south-east
is the prevailing wind in all these parts.

Now let us imagine a volume of air 9o or 100
leagues broad, by two or three hundred toises
high, flowing like a torrent at the rate of 400
toises, or 850 yards, at least, in a minute; and
conceive what can become of this immense quan-
tity of fluid, accumulated in the sort of cul-de-sac
formed by the circular basin of the Gulf of Mexico.
It is evident, that from the compound effect of
the curvature of the land that forms it’s shore, and
the gradual diminution of it’s impelling power,

* Inserted in the Supplement to the Mexico Gazette, oc-
tober the 29th, 1795.
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this aerial torrent, considered in the first place as
one body, must acquire a rotatory motion, the
axis or vortex of which, varying according to cer-
tain circumstances, fixes chiefly toward the north
of the gulf, whence the surplus flows over the ad-
jacent land: and here is one fundamental cause of
all the phenomena exhibited by the air of thisspot,
and that of the south-west continent, which is de-
rived from it.

Analysing it afterward in detail, this vast cur-
rent subdivides itself into several branches, which
obey the laws of the original stream, combined
with the directions local circumstances impose on
them.

The first and most lateral of these branches;
that which, after having crossed the peninsula of
Yucatan, coasts the shore of la Vera Cruz and
Panuco; obeying it’s primary direction and that
given it by the mountains of Tlascala, proceeds to-
ward the interiour of Mexico, and ascends the ba-
sins of the rivers Pamuco, las Nacas, del Norte
or Bravo, and all their branches, as far as the
mountains of New Biscay, New Mexico, and
Santa Fe. I would venture to say, without know-
ing the winds of the interiour of those countries,
that the most prevalent there are from south to

cast In all the parts watered by the rivers 1 have
mentioned.
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, it must ‘be this same branch of the wind, that,
when it has reached the mountains of New
Mexico, assumes another character, and pouring

. down on the north-west coast, so ably explored by
Vancouver, prevails during summer in the vici-
nity of Nootka. Captain Meares, who made
many good observations there in 1791, represents
the south-east wind in that country as violent, tem-
pestuous, rainy, foggy, and piercing cold. This

_is something new with respect to the south-east
wind in the northern hemisphere ; but it acquires
this quality by passing over the ice and snow, that
cover the mountains of New Mexico, and are so
conspicuous, as to have obtained them, among
many other names, those of Icy and Shining. It
appears, that these mountains have an elevation not
unworthy the chain of the Andes, of which they
are a prolongation, and that the Nootka south-east
wind owes it’s strength to their altitude : for Cap-
tain Meares also observes, that farther south the
prevailing wind on that ocean, erroneously called
the Pacific, blows during summer from the west,
as far as the latitude of 30°; ¢ where begins,” he

‘adds, ¢ the zone of the eastern trade-wind¥’: so

* Admiral Anson likewise observed, that in the latitude
.of 30° and 32° a gentle, pleasant west wind prevailed ; but
that toward 40% and 459 it became stronger and more con-
. stant,
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that the parallel of 30° forms the boundary line
between two winds directly opposite’; a case ap-
parently singular, yet natural and common. This
gentle, serene, clear, and fine westerly wind, bes
ing the countercurrent of the easterly trade, which
is the principal stream, rapid, and almost impe-
tuous, from their friction arise those whirlwinds,
variable gales, and calms, which proved so fatal
to the ships that first attempted to reach Europe
by the way of China, pursuing their course in this
latitude.

To return to the Gulf of Mexico. A second
branch of the Atlantic trade-wind, within the pre-
ceding, and forming the greater part of the cur-
rent, takes it’s course toward the shores of Lou-
isiana and the Floridas. It’s direction, as we seey
becomes south-west: yet on the Missisippi itself
it is rather due south, for those who navigate that
river observe, that on it only two winds can pro-
perly be said to blow, the south and the north;
the reason of which is the same as on all rivers,
the direction of the wind being governed by that
of it’s bed and it’s valley. It is natural too, that,
before it becomes fully south-west, a portion
should turn off to the south, and this portion
should prevail in the neighbourhood of Bernard’s
Bay.

A third branch, turning toward the peninsula of
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Florida, endeavours fo pass over it, and escape to
the Atlantic Ocean: but it is obliged to turn back
into the gulf, because it meets with the trade-wind
from the east, particularly in summer, when this
extends to the latirude of 30° or 32°.  The return
of this branch, and it’s addiiion to the preceding;,
constirute one of the reasons, why at this period,
that is in july and august, the south-west wind
blows with redoubled strength in the United States.

Lastly, the central portion of the great vortex,
kept in a kind of equipoise by opposite moticns,
is the seat and cause of the variable winds, suffo-
cating calms, storms that are the consequences of
these, and all the phenomena peculiar to the gulf.
These @ priori reasonings the facts actually re-
corded by navigators confirm. Don Bernard de
Orta, captain of the port of la Vera Cruz, as-
sures us*, that in the south part of the gulf the
south-east and east are the prevailing winds, parti-
cularly in summer; that in winter they get round
as far as north-east, with squalls from the north,
short in their duration, but terrible in their effects,
Bernard Romans, an English traveller, who in
'1776 published a very intelligent and instructive
work on the Floridast, observes, that, in the curve

* In the dissertation already quoted.
+ Natural and civil History of the Two Flovidas, 1 vol..
12mo, printed at New York, and now very scaree.
0o 2
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connecting the peninsula of Florida to the con-
tinent, the prevailing winds, particularly in autumn,
are the north-west and west; and these two points
are precisely the direction of the current of air as
it returns to it’s vortex.

Lastly both these writers affirm, as every na-
vigator does, the frequency of waterspouts, whirl-
winds, tempestuous squalls, calms, and hurricanes,
in this sea.

It has been already observed by some natural
philosophers, that a singular correspondence of
time and action existed between the hurricanes of
the Gulf of Mexico, and those of the continent,
even in places far to the north. Dr. Franklin,
comparing the times of day at which a hurricane,
that traversed the continent from Boston to West
Florida in october 1757, was felt at different
places, found that the disturbance of the air
did not commence at Boston till several hours
after the time of it’s beginning on the coast of
the Gulf, and that from place to place it was ear-
lier or later in proportion to the distance. Thus
the hurricane was first felt at the point to which
the air was rushing, and terminated at the place
whence it proceeded ; which at that time, when
the subject was novel, appeared only a fortuitous
coincidence : but Franklin with his usual sagacity
inferred, that the focus of the movement existed
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in the gulf, and that it was the effect of a sudden -
vacuum produced in the atmosphere there, into
which the air of the continent rushed to supply
the deficiency, first that nearest to it, and in suc-
cession from remoter distances,

Subsequent facts have confirmed this first idea,
and from time to time fresh proofs of it’s truth,
occur. Almost every year between the 1oth and
2oth of october a hurricane of twelve or fifteen
hours continuance is felt in the north of the United
States, and particularly on Lake Erie, with the
wind from north-east to north-west; and just at
the same time we always read in the news of some
hurricane on the coasts of Louisiana and the Flo-
ridas, with northerly winds. The attraction, ‘or
more properly speaking suction, is plainly pointed
out: but it remains to be expleined how the va-
cuum is produced, and why in the neighbourhood
of the Alleghanies it is the current from the north~
east, that is particularly attracted; for this is the
most constant agent in the inland hurricanes, whe-
ther general or local.  On considering the history
of winds, and combining the various ideas respect-
ing the mechanism of storms, with which this
subject has furnished me, I have ccnceived, that
this curious problem in natural philosophy was not
wholly beyond my power to solve.

03
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Chemistry, it is true, has not yet made an ana-
lysis of stormy clouds, or their manner of acting
on each other : it has not decomposed thejr con-
stituent parts, so as to make linown all the agents
and all the effects of their detonations, of the sud-
den solutions consequent to these, and of the con-
densations equally sudden by which a very consi-
derable volume of aqueous vapour is reduced to
a small volume of water and cold air; but the
material facts, and many subsequent to them, are
known, and from induction to induction they lead
to sati-factory resu'ts.

It is known, that there are no clouds without
moist surfaces: that clouds are the products of
the evaporation of water and the volatile princi-
Ples contained in it: that this evaporation is co-
pious in proportion to the heat, dryness, and re-
newal of the air: that consequently cloudy va-
pours are a combination of the particles of water
with those of caloric, or the igneous or electric
fluid; for in my conception these three terms ex-
press but one principle, either pure or modified.
"This principle, light and centrifugal by nature,
takes up the water, which is essentially heavy, and
forms of it, if I may venture to use the term, little
balloons, capable of floating or being wafted
through the air, and equally electric in greater or
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less proportion: thus it may be said, that clouds are
akind of volatile neutral salt, composed of calo-
ric, air, and water, the constituent principles of
which become again perceptible by the senses, at
the moment of their reduction or detonation;
namely, the water in the rain that falls, the calo-
ric in the lightning that flashes and flies off, and
the air in some other way less sensible to the
eyes. All clouds however are not stormy or thun-
der clouds: to be such, it appears, they require
a stronger dose of caloric, which they are capable
of taking up in different proportions : and it seems,
likewise, on the sea, the abundance of aqueous
fluid, and the temperature, which is there always
more moderate than on land in similar states of
the atmosphere, do not allow them to saturate
themselves so highly with caloric, or to be so
stormy or detonant. In fact it is observed by
seamen, that in the open sea storms are more
rare, and less violent, but occur more frequently
and with greater fury on approaching the land.
Consequently the intensity of heat, or abundance
of caloric, occasioned by the reverberation of
the earth, is one determining cause, one consti-
tuent principle of storm : to which must be added
2 number of other matters abounding on land, and
rare, if they exist at all, on the sea, as volatile
mineral substances, sulphur, and gasses of dif-

04
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ferent kinds, evolved in very considerable quan«
tity from animal or vegetable substances, in a state
either of putrefaction or simple maceration. This
state particularly occurs in marshy or muddy places,
the substance of which is susceptible of a much
higher degree of heat than simple water: and this
circumstance combines in the most remarkable
manner with all the rest in the spot of which we
are speaking ; for all the Delta of the Missisippi is
a land half submerged by water, partly fresh, and
partly brackish. All the right or west bank of
this river, for four hundred miles in length and
fifty in breadth, is drowned every year by.inun-
dations: all the north shore of the gulf, from
Mobile Bay to St. Bernard’s, and even to the
river del Norte, an extent of five hundred miles,
consists wholly of marshes. Finally the shores
of Yucatan, Cuba, Campeachy, and Florida,
abound with them; and it is easy to conceive, that
all these surfaces, containing many hundreds of
square miles, must furnish an enormous quantity
of inflammable gas, and other materials of
storms.

It is fully demonstrated likewise, that, when
clouds differently charged approach each other,
and come into contact, an action takes place be-
tween them, tending to produce an equilibrium of
the electric or igneous fluid and every other gas:
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that in this action the electric fluid displays greater
velocity than air or water; that from it’s extreme
tenuity all it’s parts mingle together at once, and
that their disengagement from every other com-
bination is sudden and simultaneous. In conse-
quence of this disengagement, the water, that was
combined with it, is left to it’s natural gravity:
whence the drops of rain, more or less large, that
follow at once the lightning, the flash of which
displays the pure igneous fluid at the moment of
it’s disengagement, and the clap of thunder, the
sound of which is produced by the concussion of
the air rushing into the vacuum occasioned by
the condensation of the vapour, or it's reduction
into water. Now if it be considered, that water
converted into steam by ebullition is calculated to
occupy eighteen hundred times it’s former space,
and that at a less degree of heat it still occupies
more than a thousand : that consequently a cloud
of a thousand square fathoms may be suddenly re-
duced to the space of one, or, to take the very
lowest computation, to ten: if it be added, that
the velocity of the air rushing into the vacuum is
equal to that of a cannon ball, or 460 yardsin a
second : we shall no longer be astonished at the
prodigious force of those gusts of wind, which,
under the name of squalls, waterspouts and hur-
ricanes, tear up trees by the roots, overturn
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houses, raise up water, and throw over their ram-
parts four and twenty pounders with their carriages,
many instances of which have been scen in the
West Indies; and we may conceive, that the sud-
den formation of vacuums in the air are in reality
the common and powerful cause of all the violent
commotions in the atmosphere.

~ These vacuums very well explain the particu-
Iar case of the hurricanes that occur in the United
States with a north-east or north-west wind. For
if we suppose, as the fact is, that the same body
of air extends from the Alleghanies and Lake
Erie to the chain of the Mexican isthmus, it is
evident, that, when a considerable portion of air
in the gulf is suddenly condensed by a thunder
storm, that in the basis of the Missisippi is im-
mediately set in motion, rushing on to fill the
vacuum. If in these cases the north-east column
is most frequently affected and moved, it is be-
cause it’s direct opposite, the south-west, is that
which becomes deficient and retires, so that under
these circumstances the north-east may be said to
be the return of the south-west. Indeed all the
space I have just mentioned ought to be consi-
dered as one and the same lake or ocean of air,
having for it’s shores and boundaries the chains
of mountains and West India islands. The Al-
leghany chain, forming one of these boundaries
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aloag the whole of the eastern side of this aerial
lake, is at the same time the boundary of another,
the air on the Atlantic Coast. Now the latter,
which is contiguous to the atmosphere of the north.
and north-east, whence it derives it’s supplies, is
composed of a cold and dense air, while that of
the Western country is hot and more expanded :
consequently the Atlantic lake presses incessantly
on the Western at their mutual boundary, and
from the laws of equilibrium has a constant ten-
dency to flow into it. The moment therefore the
habitual effort of the hot and dilated air ceases to
support and repel the weight it had to sustain,
this weight is set loose, spreads itself by an effort
as powerful as natural, and a north-east wind takes
place.

I admit however, that the constant recurrence
of one of these hurricanes about the middle of
october depends on some particular and determi-
nate circumstance. This I imagine I perceive
in the general change produced throughout the
whole atmosphere by the Sun’s passing the equa-
tor. While this luminary continued on the north
of the line, and particularly while it was in the
vicinity of the tropic of Cancer, it’s rays, darting
on the northern continent, occasioned there great
heat; and thus produced a focus of suction, to-
ward which all the aerial currents directed their
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course ; so that even the atmosphere of the torrid
zone was carried toward the polar circle, there
checking and contracting the limits of the cold
winds of the north. On the contrary, when the
Sun has recrossed the line, about twenty or five
and twenty days after, that is in the middle of
october, it is perpendicular to the widest part
of South America. In this situation, heating the
amplest surface of that vast continent, it esta-
blishes there another focus of suction, which at-
tracts toward it an immense body of air, and
thus to a great distance turns from their former
direction the currents of uir, or winds. "the nor-
thern atmosphere is then enab.cd to spread itself
again as far as the tropic of Cancer: hence
the limits of the trade wind are repelled to the
latitude of 20° or even 18°: hence these perio-
dical north-east winds, that blow upon Gui-
ana from the Atlantic, continuing from decem-
ber to march or april, when the Sun is over Pa-
raguay, and which, after they have discharged
their extreme humidity on Guyana, pursue their
course over the continent toward the Andes:
and hence those winds from the northward, which
from the month of october become more frequcnt
in the Gulf of Mexico, and reach the Isthmus of
Darien. The Sun’s passage to the south of the
cquator, therefore, is a moment of concussion,
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that agitates the atmosphere of both polar circles
at once. The first instant one of these changes
takes place, the air of the Gulf of Mexico, turn-
ing on a sudden toward the south, produces an im-
mense vacuum, into which the air of the basin of
the Missisippi pours itself in it’s turn; and if we
consider, that the term of twelve hours, which is
commonly the duration of the hurricanes of Lake
Erie, and of these countries in general, is nearly
proportioned to the space that requires to be tra-
versed and filled up, the cause to which I ascribe
them will be deemed so much the more pro-
bable.

Vacuums produced by detonation appear to me
likewise the only means of explaining those in-
comprehensible hailstorms, in which, contrary to
all the laws of gravitation, we see pieces of ice
weighing several pounds coming from the higher
regions of the atmosphere*. The electric explo-

* I had long refused to credit the cxistence of those hail-
stones said to weigh ounces and even pounds, of which
newspapers and travellers too frequently speak; but the
storm of the 13th of july, 1788, afforded me the conviction
of my own senses. 1 was at Pontchartrain, ten miles from
Versailles, and, going to see a sheep-walk atsix o’clockin the
morning, I found the rays of the Sun intolerably scorching :
the air was calm and suffocating, that is, it was extremely
rarefied ; the sky was without a cloud, yet I heard four or
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sion having suddenly divested of caloric and cori-
densed an immense body of vapours, the icy air
of the higher regions rushes at once into the va-
cuum, compresses the water, which at the same
time it freezes; and by the same sudden exertion
of force, that roots up trees and bLeats down
houses, it seizes and transports the frozen messes
into the aerial regions. Accordingly we never see
a hailstorm without more or less wind, and we may
even assert, that the violence of the wind is always
proportionate to the magnitude of the hailstones.

five claps of thunder. About » quarter after seven a cloud
appeared in the south-west, and then a very brisk wind arose.
In a few minutes the cloud filled the horizon, and speeded
toward the zenith with an increase of the wind, and a hail-
atorm suddenly came ou, the stones not falling perpendicularly,
but obliquely, as at an angle of 45°, and so large, that you
would have taken them for pivces of mortar from a roof pul
ling down. Icould not belicve my own eyes: many of the
stones were larger than a man’s fist, and I observed too, that
several of these were only fragments of larger pieces. Whemr
X could safely venture my hand out of the door <f the house,
to which I had very opportunely retired for shelter, I took
up one, and found it to weigh more than five ounces by a
common pair of scales. It’s shape was very irregular, and
it had three principal horns, as big as the thumb, and almost
‘as long, projecting from the nucleus on which they were col-
lected. T have been credibly informed, that a hailstone at
St. Germain weighed more than three pounds, and after this
Iknow not what weight surpasses belief.
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A similar mechanism will explain waterspout'é,
which are a kind of vortices of air and water,
commonly seen when the weather is thundery and
calm, but never unless it is cloudy. These move
or rather run over the sea, and sometimes over the
land, in the shape of an inverted cone, the base of
which is in the clouds, while it’s spiral point pours
down a torrent of water, that has sometimes been
sufficient to sink a ship. It wasonce supposed,
from their resemblance to fountains, that water-
spouts were the cffect of submarine volcanoes,
throwing up the water as whales do from their
spout-holes. It is possible, no doubt, that suck
cases may have happened; and then the water~
spout must have been stationary, and very consi-
derable : but those of which we are speaking be-
ing movable, wandering, and even rapid in their
course as in their gyration, they must be ascribed
to a very different cause. It appears, that, in con-
sequence of the stormy state of the air, and some
imperfect detonations, vacuums of less extent, or
not so instantaneous, are produced in the middle
region of the atmosphere, into which however the
clouds are drawn by the influent air: some stratum
of the air, being colder than the rest, condenses
these clouds, acting as a drop of cold water in the
steam-engine, and a process of solution and reso-
lution into rain takes place : but, whether because

1
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the air beneath resists it by it’s density or by it's
heat, or because the whirling motion of the air
overpowers and keeps half suspended the water that
would fall, the different threads of this rain ulti-
mately collect below into one bundle, and this
bundle assumes the shape of a funnel, the mouth
of which is in the dissolving cloud, and the point
on the sea, where the water, restored to it’s na-
tural weight, is poured out. This figure of a
cone or funnel is owing precisely to the same me-
chanical cause, though in an opposite direction, as
the flames of the great fires, of which frequent
instances occur in clearing land in the United
States. When woods are cut down, that the
ground may be brought under cultivation, the trees
felled are collected into one heap in the middle of
the field, that they may burn the more readily, and
not set fire to the trees still surrounding it on all
sides. 'The vast pile, sometimes covering a whole
acre of ground, is kindled, and when it is com-
pletely on fire, it is observed, that the flames do
not ascend separately and perpendicularly, but
bend inward and collect in one bundle at the centre
of the pile, from which they rise in the shape of
a cone, or an inverted funnel, the point of which
always pierces the air with the same spiral and

gyratory motion as takes place in an opposite di-
rection in the cone of the waterspout : from all

3



200

parts of the circumiference there is an afflux of air,
tending equally to the centre of the pile, the fire
of which it feeds; the only difference in the two
cases being, that in the waterspout it 1s a heavy
fluid gravitating downward, while in the burning
pile it is a light fAuid rising upward ; each uniting
it’s parts, to pierce with more facility the obstacle
that presses on it, and the pressure of which oc-
casions the spiral figure, and pouring itself outin
it’s own manner, the one downward, the other into
the air.

Itis possible too, that a waterspout may be oc-
casioned by the friction of two currents of air in
opposite directions, since this friction would be an
effectual cause of the gyratory motion : it would
be sufficient for one of the two to be colder than the
other, that it’s clouds might dissolve ; but all the
other effects and terms of comparison would re-
main the same.

Recurting to the facts mentioned in the course of
this long article, I think I have clearly demon-
strated, that the south-west wind of the United
States is nothing but the trade wind of the tropics
turned out of it’s direction and modified, and that
consequently the air of the Western Country is the
same as that of the Guif of Mexico, and previously
of the West Indies, conveyed to Kentucky. From
this datum flows a simple and natural solution of

P
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the problem, which at first must have, appeared
perplexing, why the temperature of the Western
Country is hotter by three degrees of latitude than
that of the Atlantic Coast, though only separated
from it by the Alleghany mountains. The rea-
sons of this are so palpable, that it would only be
wearying the reader to give them. Another con-
sequence of this datum is, that, the south-west
wind being the cause of a higher temperature, it
will extend the sphere of this temperature so much
the farther, the greaterthe facility with which itcan
pervade the country ; and this affords a very favour-
able presage for the parts that lie in it’s way, and
are exposed to it’s influence, namely those in the
vicinity of lakes Erie and Ontario, and even all the
basin of the river St. Lawrence, into which the
south-west wind penetrates. A more speedy and
perceptible improvement of the climate may be
expected in this quarter, than in places much far-
ther south on the other side of the mountains: an
improvement which will be felt in proportion as
the forests are cut down, that now check the course
of the aerial stream. And indeed this cause has
already begun to produce the effect, since the pe-
@od of the river’s being shut up by ice is near a
month later than when Canada was first colonized ;
and instead of insuring vessels on condition of their
leaving the river by the end of november, as used
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t6 be specified in the beginning of the last century,
the clause in the policies is now extended to Christ-
mas-day, or the 25th of december. Unfortunately
greater hopes in this respect are powerfully op-
posed by the north-west wind, the history of which
remains for me to give. But before I examine
the arguments for and against this melioration of
climate, I cannot dispense with a few words re-
specting a phenomenon intimately connected with
the subject I am about to quit, which in our ordi-
nary geographical studies does not oceupy the
place it merits. I mean the current in the Mexi-
can gulf, well known to the English and Ameri-
cans under the name of the gulf stream.

§ IV. Of the Current of the Gulf of Mexico.

The effects of the tropical trade-wind are not
confined to the accumulation of airin the Gulf of
Mexico. By blowing from the coast of Africa
toward that of America, and driving the waves be-
fore it in one direction for the space of twelve hun-
dred leagues; the east wind at length heaps up the
water in the cul-de-sac formed by the shores of
Mexico and Louisiana. It is to be regretted, that
we have not in this respect precise data of the
height, and that the Spanish government, which

P2
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has sometimes thought of forminga communica-
tion between the two seas through the Isthmus of
Darien, has not caused their respective levels to
be taken : but I can assert with nevertheless confi-
dence, that the waters of the Mexican Gulf are
actually several feet higher than the space they
leave behind them, even setting out from the West
Indies, and still more than the Pacific Ocean, which
is on the otherside. I found this assertion on the
analogy of what happens in the Mediterranean,’
and in lakes and ponds of a certain magnitude,
where the winds blowing two or three days from
the same point occasion a kind of flood at the op-
posite extremity two or three feet in height. This
effect is very perceptible in the harbour of Mar-
seilles, where I have seen the water raised thirty
inches by easterly winds; and the same takes
place in an opposite direction with westerly winds,
the French engineers having found a variation of
33 inches on the coasts of Syria and Egypt. I will
venture to say, that in the present case their rise is
much more considerable, in consequence of the
force and continuance of the efficient cause ;
and when I consider that the same French engi-
neers have proved the Red Sea at Suez to be near
thirty feet higher than the Mediterranean at Da-
mictta*, I am led to believe something similar

* See my Travels in Syria, 2d edit. [French] Vol. I, p-
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takes place in the Gulf of Mexico, with respect to
the coast of the Pacific Ocean and that of the
United States. Bur, it will be said, admitting any
excess of height you please, the fluid must never-
theless return to it’s level somewhere. Undoubt-
edly it must: but this it cannot by the channel be-
tween Yucatan and Cuba, because the double
current of air and water sets into this with all it’s
force. The surplus water, therefore, has no issue
left but by the channel of the Bahamas: and in
fact 1t is on this side, that the water, after having
coasted the shores of Mexico, Louisiana, and Flo-
rida, escapes round the point of the peninsula
under the shelter and protection of the island of
Cuba and the numerous shoals of the Bahama
islands, which on this side break the effects of the
ocean, and the current of the trade-wind. The
rapidity of the stream in the Gulf of Florida, while
it isa fact too well known to be disputed, is a proof
of the height of it’s source in the Gulf of Mexico.
On entering into the ocean it still preserves itself
very distinct, not only by the velocity of it’s cur--
rent, which is four or five miles an hour, or greater
than that of the Seine, but also by it’s colour and

,

179. When meationing the opinion of the ancients in this
respect, [ tnsisted on it’s probabiiity, from the general slope
of the land, and the course of the river, and from the actimn
of the wind on fluid surtaces. The fact has contirmed wny
opinion,

P 3
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ir’s temperature, which is from §° to 10° of Reau,
mur [119 to 22° F.] hotter than that of the ocean
it traverses. This singular kind of river coasts the
whole of the United States, varying in it’s breadth,
which is estimated at fifteen or sixteen leagues at a
medium*, and does not lose it’s strength and dis-
tinguishing characters till it nearly reaches the
great bank of Newfoundland, where it spreads as
at it’s mouth, it’s direction there being north-east.
That skilful navigator sir Francis Drake first re-
marked 1t’s effects, and conjectured their cause,
toward the end of the sixteenth century; but one
of the most curious circumstances, that of the tem-
perature, escaped his notice. It wasnot till 1776,
that Dr. Blagden, making experiments on the tem-
perature of the ocean at different depths, found the
thermometer plunged into the sea off Cape Fear,
about the latitude of 31° north, after having given
72° of Fahrenheit, on a sudden rose to 78 conti-
nued so for many miles, and afterwards sunk gra-
dually to 6¢°, and then to 67", when on appraach-
ing the coast they got soundings, and the water be-
came greenish. This phenomenon, at that time a
novelty, excited much attention in England, and
Dr. Franklin, who made similar observations on
his passage to Europe the same year, gave it still
more celebrity. His nephew, Mr. Jonathan

* A little farther on it is one degree or twenty nautica
lcagues, T, ’
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Williams, who accompanied him on that voyage,
has pursued the inquiry, and made repeated expe-
riments on the subject; and the following facts
may now be advanced as a complete theory.

1st, The gulf-stream pursues a marked course
from the Gulf of Florida to the banks of New-
foundland.

2dly, It coasts the shore of the United States at
a distance rendered variable by the wind, but
which may be estimated on a medium at one de-
gree, or twenty leagues.

3dly, In proportion to it’s distance from it’s
source 1t increases in breadth, and diminishes in
velocity.

4thly, It appears to have hollowed itself out a
distinct and very deep cnannel at the bottom of
the ocean; for in it you suddenly lose sound-
ings, or can get no bottom withouta very long
line.

sthly, It wears the south coast of the United
States, notwithstanding the resistance of the shoals
of Cape Hatteras, which turn it toward the east a
point and half of the compass*, and which it
threatens sooner or later to destroy. The sandy

# The sailorssay :  when you are offat sea past the shoals,
in fifteen fathoms water, and can just see Cape Hatteras trom
a sloop’s masthead, you are about to get into the gulf-Stream,
and will immediately lose soundings.”

P 4
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islands of the Bahamas, the additions of a similar
nature to the land on the continent side, and the
shoals of Nartrucket, appcar to be nothing but
depositions fromit: and Iam tempted to advance,
that the banks of Newfoundland are nothing but
the bar at the mouth of this vast marine river.

6thly, On eachof it's borders, it forms an eddy
or counter current, which, assisted on the side of
the main land by the rivers of the continent, stops
the muddy deposit termed the soundings.

=thly, Long continued south-west winds render
it less perceptible, because they impel the waves
inthe same direction; but the north-east winds,
as they directly meet it, render it more conspicu-
ous, and cause the sea to run so hollow, as the
sailors term it, that a single decked vessel with a
deep waist runs the risk of being foundered, by
shipping such heavy seas.

8thly, When the colour of the water becomes
an indigo blue, instead of the sky blue it has in the
ocean, or the greenish or olive hue it has within
soundings on the coast, you are in the gulf-stream,
This water, seen in a glass, is colourless like that
of the sea between the tropics, and more salt than
that of the Atlantic, which it traverses.

gthly, Abundance of weeds on the water is not

2 proof you are in the stream, it is only an indica.
tion of it.
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1othly, The air is warmer on it than on the
ocean: in winter ice on the deck of a vessel en-
tering it melts, you find yourself drowsy, and be-
tween decks are suffocated with heat.

Some experiments will give determinate ideas
of this difference of temperature.

In the month of december 1789 Mr. Jonathan
Williams, sailing from Chesapeak bay, observed,
that in the water of the ocean, the quicksilver in

the thermometer marked
Farenheit Reaumur.

1, Insoundings, or the shoal water

on thecoast - - - - - - 47¢ 00
2, A little before entering into the

streem - - - - - - - 60 123
3, In the stream - - - - - - 70 17%
4, Before reaching, Newfoundland,

in the strcam - - - - - 66 15L
5, At Newfoundland, out of the

stream - - « o« - « - b4 0

6, Beyond the bauk, in the open
s¢a - - - = = = - - 60 12%
7, Then on approaching the coast
of England it gradually sunk
o0 - - - - - = - « - 18 7
In june 1741 captain Billing, ma-
king a voyage to Portugal, observed
at his departure, onthecoast of Ame-
rica, and in the water within sound-
ings - - -~ - - - - - - - 6] 13
Afterward, in the water of the
stream - ~ - - - . - 77 20
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Now this makes a difference of 7° of Reaumur,
or 16° of Fahrenheit; but in winter, Mr. Willi-
ams found the variation 23° of Fahrenheit, or from
47°to 70°: the difference therefore is less in sum-
mer than in winter, as might be expected.

These inquiries have led to another discovery,
from which navigators may derive some advantage :
by examining the temperature of the ocean in dif-
ferent places, it has been found, that, the shallower
the water, the colder it is ; and hence has been deri-
ved an indication of an approach to the land, or of
the vicinity of a shoal. In july 1791 the same capt.
Billing observed, that three days before he came
in sight of the coast of Portugal, the thermometer
sunk in a few hours from 65 to 60° and this dif-
ference occurred precisely on the boundary be-
tween the depths of the unfathomable ocean and
the soundings that skirt our continent. Mr. Wil-
liams likewise observed in the month of novem-
ber on another voyage, that on approaching the
coast of England the thermometer fell from 53° to
437; and he remarked, as well as captain Billing,
that, if the thermometer sink suddenly at sea,
it indicates a shoal underneath the water, either
because the earth beneath the seais colder than the
water itself*, or because the cooling effect of

* The learned fraveller Humboldt, to whom we are in-
debted for so many new and impertant observations, likes
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gvaporation is more perceptible ia shallow than in
deep waters.

What I have said of the course of the gulf
stream affords a satisfactory explanation of two
incidents in natural history worthy of remark on
the coast of the United States.

1st, Admitting what I have asserted to be true,
that the stream is the cause of the alluvions bor-
dering it’s bed, from it’s still water depositing the
matters that floated in it, we find a very simple
and natural reason for the presence of tropical
productions in a fossil state in latitudes very fac
norch. It is highly probable, that the beds of pe-
trified shellfish, discovered in sinking pits on the
Irish shares*, none resembling which are to be
found nearer than the West Indies, owe their
origin to this cause, or to some other of a similar
nature. At least that it’s action extends farther
than the banks of Newfoundland is indisputatle.

2dly, On considering the spread of the stream
on the bank of Newfoundland as the mouth of
this kind of marine river, we have alio a plausi-

wise found, that on shoals his thermometer sunk 3° of
Reaumur.  Mr. Lalande, who has published this fact as a
discovery, was no doubt unacquainted with thoese I have
mentioned.

* Sec the Philosophical Transactions, Val. X, p. 896, and
Vol. XIX, p. 208.
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ble reason for the multitude of cod fish there, and
theiy predilection for it’s waters ; for the stream,
as it coasts along the whole shore of the conti-
nent from Florida, becomes the vehicle of all
the animal and vegetable substances brought down
and conveyed to the sea by the numerous and ex-
tensive rivers of the United States; and these
light substances, continuing to float on ull the
strength of the current is lost, it is very natural,
that the cod, of which they are the food, should
collect at the spot where they subside.

3dly, And lastly, I perceive here an explana-
tion of the eternal fogs, for which these latitudes
are noted, and the particular cause of which is un-
known. In fact, as the stream is continually bring-
ing thither an immense body of tropical water,
the temperature of which is ¢° of Fahrenheit hot-
ter than that of the surrounding sea, two effects
must be produced, one a more copious evapo-
ration, occasioned by the warmth of this foreign
water, the other a more extensive condensation,
produced by the coldness of the native water, and
it’s atmosphere, which is precisely in the direc-
tion and under the influence of the winds from
the north-east and the icy bay of Hudson.

But it is time to return to my subject, from
which in fact however I have not wandered, since,
speaking of currents in general, those of the

1
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seas do not form a digression foreign to those of
the air, which are their habitual impelling cause
on the ocean*.

§ V. Of the North-west IWind.

The north-west wind, the third, and almost the
principal, of those that prevail in the United
States, differs from the south-west in two respects:
it is essentially cold, dry, elastic, violent, and even
tempestuous ; it is more frequent in winter than

* While this sheet was in the press, I received from Ame-
rica the fifth volume of the Trunsactions of the Society of
Philadelphia, and iu it I found, p. 90, a paper by Mr.
Strickland, who, from a sertes of observations made in 17v4,
on a voyage to Europe and back again, confirms ail I have
<aid respecting the indications of the thermometer. This
writer adds, that he porceived a branch of the gulf stream
in the latitude of Jaquet island [lat. 47, long. 39 WV, from
Greenwich]; and heinsists on the probability of the con-
veyance of tropivil productions to the Irish coust by the
waters of this stream. Ilis observations confuin me in the
opinion, that the bank of Newtoundland is the bar at the
mouth of this great marine river, which, before it had
thrown it up proceeded straight onward north-cust to Ire.
'land, and did not turn off toward the cast, till this bar, ac-
cumulating and enlarging from age to age, proved an ob-
stacle to it’s direct coursc. The gravel of this bank should
b compared with that of the Atluntic Coast.
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in summer, and mote habitual on the Atladtic
Coast than west of the Alleghany mountains, that
is in the basins of the St. Lawrence, Ohio, and
Missisippi. I know nothing to which I can better
compare it than the mistral of Provence, which
is likewise a north-west wind, though of a very
different origin : for the mistral, unknown on the
north of the Alps, and the mountains of Vivarais
and Auvergne, goes not beyond our temperats
ocean for it’s source, which it evidently derives
from the upper region of the mountains that sur-
round the basins of the Rhone and the Durance,
the principal theatres of it’s rage; and it appears
to me to proceed chiefly from the summits of
the Alps, the air of which, cooled by the snow
and glaciers, rushes down into the valleys sloping
toward the south, and particularly into that of
the Rhone, where it’s course being diverted and
reverberated by the chains of the Vivarais, it
takes a north-west direction throughout all Pro-
vence. Into the sevalleys it rushes with the more
violence, as, beside it's specific gravity, and the
pressure of the lofty atmosphere whence it pro-
ceeds, it finds on the Mediterranean an habitual
void, occasioned by the suction of the coasts and
burning continent of Africa. Accordingly it isal-
ways first felt at sea, and thence progressively in the
interiour parts of the country. Perhaps currents
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from the summits of the chains of Vivarais and
Auvergne mingle with the torrent of air, that de-
scends from the Alps: but they are only accessa-
ries, the grand focus or reservoir being evidently
the lofty Alpine heights, without which it would
be impossible to conceive or explain the appear-
ances of the mistral, sudden as the report of a
cannon after every rain, particularly in the hot
season.

The American north-west wind has indeed some-
thing of this suddenness; and I shall have occa-
sion to show, that in many instances it likewise
proceeds from the upper regions of the atmos-
phere: but commonly, and when it continues long,
it comes as far as from the frozen seas of the
pole, and the equally frozen deserts north-west of
Lake Superiour. It was formerly supposed, that
this lake and the four contiguous to it were the
chief and even primary cause of the cold brought
by the north-west wind to the Atlantic Coast.
Now, when the whole continent is better known,
this opinion is retained only by the vulgar: accu-
rate observers had already remarked, that in the
countries of Vermont and New York the cold
was as intense as in those that lie to leeward of
the lakes; and the accounts of the Canadians in
the fur trade, who travel far beyond the lakes,
have removed all doubt of this. These traders

3
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unanimously affirm, that the farther they advance
in the Great North (Grand-nord)*, the more vio-
lent and icy is the north-west wind ; and that it is
their chief torment in the treeless and marshy
plains of that Siberia, and even in ascending the
Missouri as far as the Chippewan Mountains. It
must be admitted, therefore, that the american north-
westwind derives it’s primary source both fromthese
deserts, which from the latitude of 48° and 502
are frozen nine or t:n months of the year, from
the Frozen Ocean, which begins about the lati-
tude of 72°, and from the north part of the Stony
or Chippewan mountains, which appears to be
covered with snow throughout the year. It is
to be observed, that beyond these mountdins, on
Vancouver’s Coast, the north-west wind coming
from the ocean and Behring’s Bay is more moist
and less cold, and as it blows with much less
constancy it belongs to another systemt.

* The Canadian term for the whole country.

+ According to captain Meares the north is the prevailing
wind in these latitudes.

To give an idea of the coldness produced in the air by
icy surfaces, I need only mention an observation of Chare
levoix. This missionary relates, that crossing the bank of
Newfoundland, during mild weather, the vessel was suda
denly assailed by such a freezing wind, that all the passen-
gers were obliged to take shelter between decks, Presently
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On the Atlantic coast, the north-west wind,
having traversed the continent, sometimes too
brings with it storms of rain or snow, or even of
hail ; but these clouds belong rather to other cur-
rents of air, as the north-east and south-west, which
it beats back, and robs as it drives them before
it. At other times they are the product of the
humid surfaces it finds on it’s way; as the five
great lakes, that communicate with the river St.
Lawrence, the marshes, and even the rivers taken
in the length of their course. This is the reason
why under the lee of these lakes, and of the long
lines of the Missisippi and Ohio, the north-west
wind is characterised as wet in winter, and stormy
in summer, which it is not in other places: For
from Charlestown to Halifax the idea annexed
to the north-west is that of a violent, cold, unplea-
sant wind, but healthy, elastic, and reinvigorating
the languid powers. It hasthis degree of treachery
only in winter, that, while a clear sky and bright
Sun delight the eye and invite you to enjoy the

they discerned one of these islands of ice, which every
spring come floating from the north into the Atlantic, and
«s long as they remained under the lee of this island, which
was near a mile in length, the coldness of the air was in-
supportable, They who sail to Newfoundland experivnce
sinilar occurrences almost every year. ‘

QA
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open air, if you venture out of doors you are
assailed by a cutting wind, that makes the face
sore and draws tears from the eyes, and the
broad impetuous gusts of which render your steps
insecure over the icy. surface of the ground.
Less rude in summer, it is longed for to mode-
rate the violence of the heat; and indeed it pretty
frequently shows itself at that season after a heavy
storm of rain and thunder. But as itis impos-
sible, that the lapse of half an hour is sufficient
for it to have come from any distance, it is evi-
dent on such occasions it must descend from the
superiour region of the atmosphere, which in these
latitudes is not more than 3000 or 3200 yards dis-
tant: the vacuum being formed near the ground
by the condensation of the clouds into rain, the
upper stratum sinks down to fill it; and the direc-
tion it acquires is from north-west to south-east,
because the atmosphere toward the ocean, as far
as the tropic, consists of a light warm air, inca-
pable of maintaining an equilibrium against this
cold and heavy current; while the reflux of the
south-west and of the trade wind of the tropics,
the countercurrent of which comes to fill these
middle latitudes, prevents it from taking it’s course
due south. All these currents appear to unite to-
gether, to form on the Atlantic Ocean, from the
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latitude of 35° to 48° and §0°, that westerly wind,
which we find almost perpetually prevailing on
the coasts of England, France, and Spain.

This attraction or suction of the Atlantic at-
mosphere is confirmed by the following observa-
tion of Mr. Williams. ¢ It is remarked, that our
north-west and west winds always begin on the
sea side : that is, if several ships be in a line, that
farthest out at sea feels the wind first, and so in suc-
cession to that nearest the shore, which it reaches
last.”— History of Vermont, p. 48.

Sailors daily make the same observation on the
breezes along the shore, that of the day, called the
sea breeze, beginning always inland, on the sum-
mirts of the mountains and hills, which about noon
become the focus of heat, T had almost said the
chimney of the draught; so that the wind is {-t
there a quarter or half an hour be‘ore it is on the
shore, in proportion to the distance between the
two places, as I have frequently remarked in Syria
and Corsica : and the land breeze beginning also on
the same summits, because there refrigeration first
takes place, and the air by it’s weight flows down
the mountains toward the sea like a current ot wa-
ter. ‘This difference in the mode of acting of cer-
tain winds or currents of air deserves to be studied,
as it serves to characterise the nature of the air that
composes them ; but in all cases it is no less the ef-

Q2
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fect of comparative voids and alternations of def.
sity occasioned by the presence or absence of the
Sun, now on the sea and anon on the land ; the ef-
fect of which is 2 kind of systole and diastole ex-
perienced by the air alternately heated, dilated, and
ascending, and cooled, condensed, and descend-

H ¥
imng .

% These descents of the cold air of the middle or upper
region are attested by Belknap, who mentions a place in
Now [Hampshire where the wind seems always to fall from
above like the water of a mill; and I miglit mention a re-
markable instance in I'rance, on the mountains of Forez,
which separate the basin of the Rhone from that of the
Loire. In several parts of this chain, but particularly at
Farge, a country scat between Belleville and Reuane, sixteen
or seventeen miles beyond Tarare, it is constantly found,
that on ascending the steep acclivity of this chain on the
s:de of the Khune you feel no wind, but just as you reach the
summit of the ridge, and still more as you begin to descend
it toward the Loire, you perceive an extremely brisk wind,
blowing from the cast to the west, or from the basin of the
Rhone to that of the Loire: and if you then return, and de-
scend the east side of the mountains toward the Rhone, you
no loncer fecl the wind. The reason of this is, the basin of
the Rhone is a spacious lake of cold dense air, communicating
with the atmosphere of the Alps; while the basin of the
Loire is a lakc of lighter and warmer air, brought from the
ocecan by the prevailing westerly winds: the chain of Forez
is a mound sepurating these two lakes, and keeping both
tranquil as high as it reaches; but above this mound the sur-
plus air of the basin of the Rhone overflows like water, and
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It remains for me to remove one objection
against a fact, that cannot fail to have struck the
reader. I have said, that the north-west wind is
much more frequent on the east of the Alleghanies,
than on the west: but it may be said, how is it
possible, that it should reach the former country,
without having passed over the latter, which lies in
it’s way ? As the fact is averred, there must be
some reason to be assigned for it, and it is ana-
logous to that I have given in the preceding note :
namely, that the Alleghanies are the mound of an
aerial lake, the bottom of which, up to the level
of this mound, is in a state of rest or fluctuation,
under it’s protection, independent of the surplus
stratum above it; so that while the south-west
wind traverses the basin of the Missisippi, and the
territories of Kentucky, the Ohio, &c., as far as
the basin of the St. Lawrence, by which it flows
off, the north-west current glides over it dia-
gonally, and passes ovep the Alleghanies on a
level with their summit, to pour down on the At-
lantic Coast, where it acquires three causes of ac-
celeration, the gravity of the fluid itself, the slope
of the ground, and the vacuum over the ocean to-
ward the south-east.

shows itseIf the more cold and rapid, because it is the dis-
charge of the middle region of the air coming from the Alps,
and descending as it glides over the aerial lake,

3
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The :ame case occurs with respect to the St.
Lawrence and Lower Canada, where travellers
agree in saying, that the most habitual wind is the
south-west, and next to it the north-east. Very
frequently the north-west is not felt at Quebec,
while it blows in Maine and in Nova Scotia: it is
evident, therefore, that it must have glided over
the concave bed of the St. Lawrence, without dis-
placing the air stationary in it; and if we consider,
that through a room where two opposite windows
are set open a very brisk wind passes, without ex-
tinguishing or even agitating a candle placed in the
corners or at the sides, out of the current, we
may conceive, that the air has something tenacious
and oily in it’s nature, which renders it more diffi-
cult to displace than is consistent with the ideas
commonly entertained of ir.

One curious fact respecting the north-west wind
still remains to be mentioned, it is, that in the
United States the mortar and plaister of walls ex-
posed to it’s direct action are always harder, and
more difficult to demolish, than those with any
other exposure, no doubt on account of it's ex-
treme dryness. In the forests too the bark of the
trees is thicker and harder on the side exposed to
it than on any other; and this observation is one
among others, by which the savages are guided in
their travels through the woods, even in the fog-



el

giest weather. To facts and observations simple
and natural like these are they indebted for that sa-
gacity, which we admire in them; and when ro-
mancing travellers, or writers who have never
quitted their own fireside, speak in raptures of the
address of savages, and thence take occasion to
ascribe to their man of nature an absolute superio-
rity over civilized man, they only show us how ig-
norant they are of the huntsman’s art, and the im-
provement of the senses of smelling and sight by
the habit and practice of any exercise. At pre-
sent, when there are in Amertca innumerable in-
stances of settlers on the frontiers, natives of Ire-
land, Scotland, and Kentucky, who in the course
of a few years have become as able and adroit
woodsmen, and more. vigorous and indefatigable
warriors, than the red men*, credit is no longer
given to the pretended excellence of the corporal
and mental faculties of savages, or to the superio-
rity of their way of life; and what I shall have oc-
casion to say elsewhere on this subject more at
large, and with impartiality, will assuredly tend
much less to excite sentiments of envy or admira-
tion, than of pity and horrour,

* The name by which the savages distinguish them-
selves.

L4
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CHAPTER X.

The Climate of the United States compared with that
of Europe in respect to the Winds, the Quantity of
Rain, Evaporation, and Electricity.

After all I have said of the winds, their beds,
their course, and their qualities in common, as
well as local to the United States, it becomes
casier to form a clear and general idea of the cli-
mate of that extensive country. Since we know,
that the predominant winds there come almostdi»
rectly from the torrid zone or the frigid, we con-
ceive why they have such striking contrasts of
heat and cold, and why the climate is so variable
and capricious: as we understand, that one of the
prevailing winds, the souc)-west, blows from a
warm sea, another, the north-east, from a very
cold ocean, and the third, the north-west, from
frozen deserts, we perceive the reason why these
are clear and dry, wet, or foggy. We even di-
vine the exceptions, that certain local circum-
stances can and must occasion to these general
rules; and we naturally infer, thata dry wind may
become rainy, if in it’s course it meet with watery
surfaces, as those of lakes, marshes, and the ex-
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tended lines of rivers; as occurs in the country of
Genessee, where it rains with a north-west wind,
on account of the lakes Ontario and Huron, and
with a south-west wind, in consequence of Lake
Erie; while the north-east and east, so rainy on
the coast, are there dry*. On the contrary, a
rainy wind may become dry, by depositing on the
mountains the humidity it brings: finally, in vio-
lent agitations of the atmosphere, as the currents
mingle, their qualities may be temporarily changed
and confounded together.

On the other hand, when we consider, thatthe -
territory of the United States is traversed only by
mountains of an inferiour order, which do not op-
pose to the currents of air an obstacle sufficient to
interrupt their course, we perceive why the winds
there are and must be almost always general, that
is, to use an English expression, must sweep the
whole surface of the country both in length and
breadth. In fact there is no striking exception to
this general rule but the sea and land breezes, which
take place during the six summer months, and
which are governed by the direction of the coast

* In like manner, at the sources of the Wabash and of the
two great Miamisit rains with every wind : at Gallipolis, on
the Ohio, it rains particularly with a west and south-west
wind, wlhile lower down, at Cincinnati, the west wind is

dry, and it rains with the north-west.
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or the beds of rivers, and by the distance, slope,
and aspect of the chains and ridges of mountains.
For instance from Florida to New Jersey the
breeze inclines to the south-east, and we see the
land slopes and the coast turns to that quarter. On
the contrary, from New York to Cape Cod the
breeze is due south; and from Cape Cod to Nova
Scotia it comes from the east and north-east, the
same principle still applying to these different
cases. In like manner too it is more languid or
more brisk, stronger or weaker, earlier or later,
according to the greater or less intensity of the
heat, the greater or less slope of the land, and the
distance or proximity of the heights, where the
focus of suction is formed*, as the seaman well
knows by experience.

From these facts arise two corollaries, that
throw great light on physical gecography.

One, that the temperature or climate of a coun-
try is determined by it’s habitual currents of air, or
it’s winds.

The other, that the topography of the land has

* In Massachusetts the breeze commences as carly as half
after eight or ninc o’clock in the morning in the month of
June; while in Carolina it does not sct in before ten or eleven.
Compare the respective distances of the mountains from the
roust, and  vou will immediately porceive the reason of
this,
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commonly a decisive influence on the direction of
these currents, and thus becomes an effective
cause of the climate, and a constituent part of it.
Our quarter of the globe affords an instance
and application of these two principles the reverse
of North America. In the west of Europe the
grand rainy winds are the westerly, because they
coe from the Atlantic ocean; and they are colder
in England, hotter in France and Spain, on ac-
count of the latitudes from whi h they proceed.
In the United States the westerly winds are the
driest, because tlicy arrive there from the broade-t
- part of the continent. In France they are the
most gencral, the mosthaditual, because there the
lofty chain of the Alps is a focus of suction and
condensation, that incessantly attracts them toward
it: in the United States they are the most rare,
because in them there is no predominant point of
suction. In Europe winds are scarcely ever gene-
ral, but rather divided into independent vitems,
because the high chains of mounrains, as the Alps
and Pyrenees, form enclosures and as it were great
lakes of air, separate and distinct from each other;
and because too a number of secondary chains,
such as the Asturias and the other ridges in Spain*,

* The chain that parts St. Ildefonso from the Escurial se-
parates the atmosphere of these fwo plucer insuch amanner,
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the Cevennes, Vosges, Ardennes, Appennines,
Carpathian mountains, Do'rie hills in Norway,
and the mountains of Scotland, almost all higher
than the Alleghanies, form subdivisions equally
marked.

In France alone we have as many systems of
winds as basins of principal rivers, such as the
Rhone, the Garonne, the Loire, and the Seine.
Flanders has it’s system distinct from ours in con-
sequence of the Ardennes: it derives from the
English channel a current of air, which, primarily
west, then deviating to south-west, causes there
that humidity, which renders the land so fertile
and well ad..pted to pasturage.

On the other hand, if the west of Europe be
more temperate than the ezst, it may be, as Pallas
has observed, becau:e it is sheltered by the moun-
tains of Scotland and Norway; but it is still more
because the most general and predominant winds
are the west and south-west, and that they come
to it from the sea, which is always more temperate
than the Jand.

This is the reason why the coast of Norway is
totally different ‘rom that of Sweden, and why the
climate of Berghen no more resembles that of

that, though they are within sixteen or eighteen miles of
¢ach other, thev urein two different climates.
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Stockholm, than the climate of London does that
of Petersburg. It is to the east and north-east
winds, coming from Siberia, that the east of Eu-
rope owes it’s cold, dry, and salubrious climate ;
and if Russia had been protected by mountains on
it’s eastern frontier, if Siberta had been sheltered
by natural ramparts toward the polar sea, this
country, as well as Poland and the neighbourhood
of Moscow, would not have been colder than
Denmark and Saxony.

This difference between the topography of Eu-
rope and North America appears to me to be the
chief, if not the sole cause of several meteorolo-
gical differences, observed in the atmospheres of
these two continents, We find in it a satisfactory
explanation of two or three singular phenomena
and problems, as for instance, why the annual and
mean quantity of rain is greater in the United
States than in France, England, or Germany:
why the fall of this rain is generally more sudden
in America than in Europe, and it’s subsequent
evaporation more speedy: lastly, why the winds
are habitually more violent, and tempests and hur-
ricanes more frequent in America. Some parti-
culars are necessary, to render these facts more
precise, and their solution more probable and con-

vincing.
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§ 1. O the 2uantity of Rain that falls tn the Unitd
Sldlcs.

Numerous and accurate observations, rhade by
various intelligent Americans on different parts of
the Atlantic coast, have ascertained, that the an-
nual and mean quantity of rain falling in the United
States is much greater than in most countries of
Europe, excepting certain mountainous regions*,
or heads of gulfs. The following table affords a
proof of this. No place in the western country is
included in it, because observations of this kind

have not been made there, at least that I know
of.

inches Eng.
At Charlestown, according to Ram-
say, in 179§ - - 714
At a medium from 1750 to 1759+ 413
At Willhamsburg - - 47
At Cambridge, near Boston§ - 47%
At Andover, in Massachusetts - 1

» * Forinstance, Udina, where the annual quantity is 66
inches, and Gursagoana, where it is98.  Iu the West Indies
it excecds 106 inches.
T According to Chalmers, quoted by Ramsay.
1 Jefferson, p. 123.

§ 5. Williaws, Ilistory of Vermont, p. 51.



At Salem~ - - - 35
At Rutland, in Vermont * - 41
At Philadelphia + - - 30

In Europe, on the contrary, the quan-
tities are only as follows.

At Petersburg - - 124
At Upsal - - - 1
At Abo - - 253
At London - - 222
At Paris - - - 21%
At Utrecht - - 28%
At Brest, no observation §

At Marseilles - - - 212
At Rome - - 30%
AtNaples . - - 37
At Algiers - - 291
At Padua - - 351
At Bologna - - 251
At Vienna - - 44%

Hence it follows, thatin Europe, at 2 medium,
one third less rain falls than in North America: yet
in his memoir already quoted Mr. Holyoke men-

* S. Williams, History of Vermont, p. 51.

+ Dr. Rush, Observations on Pconsylvania, American Mu-
seum, Vol. VII,

t To malkc up for this deficiency Thave seen a meteorole-
gical journal in manuscript, where the number of rainy days
at Brest is 319 in the year, while at Marseilles the number of

fair duys is 332,
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tions twenty cities in Europe, which, at 2 mean of
twenty years have had 122 days of rain, while
Cambridge has had but - 88
And Salem - - 95
Thus a greater quantity of rain in fewer days
evidently indicates, that in America it falls in
heavier storms, in Europe in gentler showers; and
we have scen, that facts accord with this reason-

ing.

§ 1. QF Exaporation and the Dryness of the Air.

On the other hand, observations equally accu-
rate and numerous testify, that the evaporation of
these rains proceeds much more quickly in the
United States than in Europe, and that conse-
quently the air there is habitually drier and less
calm. Franklin had already made and published
this observation, so contrary to the assertions of
Pauw*, mentioning the circumstance of a maho-

* Pauw’s Inquiries concerning the Americans is a strange
book. When I returned from America, I was desirous of
reading it, to profit by the great fund of information, which
it was reputed to contain : but when I saw with what confi-
dence he adopts false facts, with what boldness he deducesr
from them chimerical consequences, and advances and main-
tains incongruous paradoxes, and with what acrimony he at-
tacks other writers, the book dropped from my hands. [

3
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gany box with drawers, executed with the greatest
care by the celebrated Nairne, The drawers of
this box, which fitted exactly, and even tight at
London, were found to be too loose at Philadel-
phia; and when it was sent back to London, they
again became as close and tight as before. Hence
Franklin justly inferred, that the air at Philadelphia
was drier than at London : but the case of these
two cities was not sufficient, to found a general
rule. Mr. J. Williams has farther illustrated and
“established it by the following facts*. He has
found by a series of experiments and researches,
that the mean quantity of evaporation, at Cam-

cannot conceive how a man can sit down in his closet, and
decide peremptorily on facts he never saw, from incompe-
teut or contradictory witnesses: for my own part, the more
T have seen of the World and extended my ob-crvativis, the
more amn I couvinced, that nothing is less frequent, or requires
greater nicety, thau toobscrve objects, particularly complex
ones, in their proper point of view, and in thejr true con-
nexions : that it is almost impossible, to speak reasonably of
the general system of a country or of a nation, without having
resided init: that it is the same, and even worse, with re-
gard to times past : and that the greatest obstacle to the ad-
vancement of knowledge is that spirit of certainty, which
has hitherto formed the basis of education amonyg alinost all
people.
« Transactions of the American Philosophical Sucicty.

R



242

bridge, near Boston, for a term of seven
years was - - - - 56 inches
while in seven German and Italian cities,

on a mean of twenty years, it was only 49
which makes a difference of - 7

yet the cities of Italy are in a latitude much more
favourable to evaporation than the vicinity of Bos-
ton, adjacent to the Atlantic ocean.

. Fair days.
In one year there were at Salem 173
At twenty cities in Europe 64

Cloudy days,
At these same twenty cities there were

in 1785 - - - - 113
At Cambridge, near Boston - - 69
At Salem, taking a medium of 7 years go*

inches

* It was observed, that water in vessels rencwed

once a month, evaporated - - 4°10
Renewed once a week - - 635

No doubt because in the former case the wind did
not reach the bottom ot the vessel.
2dly, On ariver, a vessel evaporated - 1'15
In a dry place it lost - N 1'50-
8dly, Four plants, weighing 118 grains, placed in a box
of pure sand, and well watcred, evuporated 10944 grains,
which are more than would have been afforded by a surface
of ten square inches in the same space of time.
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Thus, generally speaking, more rain falls in the
United States in fewer days than in Europe; and
there are fewer cloudy days, more fair days, and
more evaporation. Now the cause of these dif-
ferent facts appears to me perfectly simple and
unequivocal: it exists in the peculiar state of
the atmosphere in each of the two continents, as
it is modified by their respective topographical
circumstances.

Thus, if in the United States it rain more than
in Europe, 1t is because all the winds there, ex-
cept the north-west, and particularly those that
are most prevalent, come from some sca, and
consequently arrive loaded with moisture.

If the rain there be more heavy and sudden,
it is because the winds differ widely in the degrees
of heat and cold, which in the first instance is a
cause of solution; and the mixture of these hot
and cold currents is very frequent, which in the
next place occasions heavy and copious rains.
Our fine gentle showers are so rare in the United
States, that the Americans call them Eunglish rains,
or English weather : and when they do occur,
which sometimes happens after the equinox, it is
the fashion for people to go out without umbrellas,
and get themselves wet to the skin. Now this
frequent mixture, which renders the air so variable,
happens because the country is nearly flat, and the

R 2
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winds find no obstacle to stop them: thus it's to-
pography has a fundamental influence on the abun-
dance and heaviness of the rain.

In Europe, on the contrary, lofty mountains
break the currents of air; the atmosphere is more
calm, more stationary ; the mixtures.of cold and
hot winds are less easy, and less frequent; con-
sequently dissolution takes place with less rapidity,
the rains are more slow and gentle, the air remains
more loaded with vapours and humidity, there
are more fogs and cloudy days, &c., and evapo-
ration is more tardy.

If evaporation be more rapid in the United
States, it is because the winds are free, in conse-
quence of the general plainness of surface, and
because one of these, the north-west, which is
extremely dry, prevails for two fifths of the year.

In Europe, on the contrary, the grand pre-
vailing wind is the west, which is also the most
wet.

Finally, it is this powerful evaporation in the
United States likewise, that causes those immense
dews, unknown in our temperate climates. These
are so copious in summer, that the first nights of
my sleeping in the desert forests of the Ohio and
Wabash, I thought, when I awoke, it was raining
heavily : yet on looking at the sky it was clear
and serene; and I presently perceived, that the
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large drops, falling with such a noise from leaf to
leaf, were nothing but the morning dew, that is
to say, the evaporation of the preceding day
precipitated by the coolness of the dawn.
Lastly, if the winds there be more rapid, and
hurricanes more frequent than in Europe, t is
not only because the tropic is less remote, but
because the currents of air find no bar to check
and fix them; and if the Apalachian chain were
sixteen or eighteen hundred yards high, the atmo-
spheric system of all the western basin would be
different.

SHUL. OF the Electricity of the Air.

The last meteorological circumstance, in which
the air of the American continent differs from
that of Europe, is the quantity of electric fluid,
with which the former is much more highly
charged. There is no occasion for any philoso-
phical apparatus, to render this fact evident to the
senses: it is sufficient to draw a silk riband briskly
over a piece of woollen cloth, to see it contract
with a promptitude I never observed in France.
Storms too afford terrifying proofs of it in the
loudness of the claps of thunder, and the prodi-
gious vividness of the flashes of lightning. When

R3
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I first saw thunderstorms at Philadelphia, T re-
marked, that the electric fluid was so copious, as
to make all the airappear on fire by the continued
succession of the flaches; their arrowy and zig-
zag lines were of a breadth and length of which
I had no idea; and the pulsations of the electric
fluid were so strong, that they seemed to my ear
and to my face to be the light wind produced by
the Bight of some nocturnal bird. These effects
are not confined to the eye and ear; for they fre-
quently occasion melancholy accidents. In the
summer of 1797, from the month of june to the
28th of august, I counted in the newspapers se-
venteen persons killed by lightning : and the late
Nir. Bache, Dr. Franklin’s grandson, editor of
the paper entitled the Aurora, to whom I com-
municated my remark, told me, that he had
_reckoned eighty severe accidents. They are fre-
quent in the country, particularly underneath trees;
and the people are not sufficiently acquainted with
the efficacy of oiled or varnished silk or cloth,
which are the best preservatives on such occasions,
while at the same time they are a defence against
the rain.

This abundance of the electric fluid is an ad-
ditional proof of the dryness of the air, as it’s
inferiour quantity in Franee and in Europe isa
proof of humidity. It appears certain, that calo-
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ric is absorbed and neutralized by water ir a state
of vapour, and that then it no longer di-plays
it’s natural properties : on the contrary, when the
air is very dry, even if it be cold, the igncous
matter, finding nothing to combine with, is super-
abundant, and manifests it’s presence, whercver
the laws to which it is obedient permit. This
must be one of the reasons, why vegetation, when
once it takes place, is much more active in the
United States than in France: and it cannot be
said, that the heat of the season or of the tro-
pics is a necessary cau.e of the abundance of tne
electric or igneous fluid, for it is never more co-
pious than with the cold north-west wind; and ac-
cording to the observations of the learned in Rus-
sia, as Gmelin, Pallas, Muller, Georgi, &c.,
clectricity is excessively abundant in the dry and
frosty air of Siberia *. Thus the level surface of
America, promoting the rapidity of the aerial
currents, the speedy evaporation of watcr, and
the dryness of the atmosphere, becomes a primary
cause of the abundance of electricity. v

I shall add one remark, which may be of im-
portance in physiology. Itisknown, that fogs and
dampness are constant and prolific causes of dis-

* They remark at the same time, that the inhabitants,
particularly the women, are of cxcessively irritable ha-
?Ji':’.

R 4
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ease ; that they particularly occasion colds, ca-
tarrhs, rheumatisms, in other words, obstruction
and atony of the whole vascular system; and that
they produce fevers of various kinds, but all with
the common symptom of shivering, succeeded by
great heat. Now if the effect of moisture, either
in mist or in vapour, be to attract and appro-
priate to itself the electric or igneoys fluid, tak-
ing it from those bodies in which it exists; if
this electric or igneous fluid in our organs be one
of the principles of life, one of the causes of the
circulation of.the blood and other fluids; in par-
ticular if it be one of the constituent principles,
_perhaps even the radical principle, of the nervous
fluid ; may we not conclude, that water in mist
or in vapour is so injurious to us by abstracting
from our bodies this vital principle; and that by
absorbing this from our cellular membrane and
nerves it renders them paralytic, and reduces them
to a state of atony, and temporary or perma-
nent obstruction, according to the force and
continuance of it’s action? And in this case, be-
side the preventive indication, would not the
remedial be, to find means of restoring this
fire by an inverse process of the same kind?
The effect of fomentations, and frictions with
warm substances, as even with a tailor’s goose,
confirms this opinion; but a more radical opera-



249
tion, and more conformable to the principles of'
chemistry, remains to be discovered, and calls
for the talents and experience of professional

men *.

|

CHAPTER XI.

Conclusion. Ilas the Mloon any Influence on the
Winds? The dction of the Sun on the entire System
of the Winds, and on the Course of the Seasons;
Changes produced in the Clonate by dearing the
G round.

Hitherto I have made no mention of the influ-
ence over the atmosphere and course of the
winds, which some natural philosophers ascribe
to the Moen. This opinion, formerly so current,

* In several hot countries, among others in the island of
Cuba, when it rains, the peasants working in the open air
take off their clothes, place them under shelter, and do nct
put them on again till their bodies are dry. When they do
this, they never get a fever; but, on the contrary, if they
suffer their clothes to get wet, and dry upon them, they
never fail to be seized with one,
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but which among the ancients belonged rather to
astrology than to astronomy and physics, has
been revived of late years with means more ca-
pable of gaining it partizans. Recasoning. from
the analogy of the tides, it has been said, that,
since the Moon is the cause of the ebbing and
flowing of the ocean, since it exerts a pressure
on the liquid surface of the Globe so as to repel it;
this pressure cannot take place without the inter-
vention of the atmosphere, which consequently
must also have it’s flux and reflux, and hence a
complete theory of the winds. But as the whole
of this theory, however plcousible, must be a
mere romance unless established by facts, it was
requisite to adduce facts in it’s support ; and this
task has been undertaken by Mr. Lamarck, one
of our ablest naturalists. 'What will be the issue
of his inquiries I pretend not to say; but I shall
observe, that the method adopted by uim claims
our esteem: by publishing a meteorological diary,
and predicting a year beforehand the winds and
temperature, which the northern or southern
aspects of the Moon should produce, Mr. La-
marck has subjected his system to the most legi-
timate and delicate test: every month, every quar-
ter of the Moon, any person may compare the
prognostic with the event; and this comparison
Is even a necessary supplement to the labours of
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Mr. Lamarck, from whom we have a rizht to
expect, that the history of the year past will be
inserted in the calendar of that to come. Vit~
ever be the issue of his labours, he will have the
merit of demonstrating a truth: for, should it
come out contrary to his opinion, that the general
system, or certain particular systems of the wind,
are independent of the Moon, this negative truth
will be a valuable result, and produce all the uti-
lity consistent with the subject. How greata num-
ber of errours would be removed, if we acquired
many negative truths, in the various branches of
knowledge, or rather o our opinions, the reader
himself is sufficiently aware. ‘

In the present case my own opinion was founded
on too many previous facts, to remain undecided :
but had it been to be formed from the results of
the experiment I have mentioned, it would be im-
possible for me to perceive any immediate or sen-
sible action of the Moon on the general system
of the winds. I do not pretend to deny, that
this satellite is the cause of the ebbing and flowing
of the ocean; but admitting any hypothesis of
1t’s pressure as proved, still this demonstrates no-
thing with respect to the winds; for the aerial
ocean may experience a pressure affecting it as a
body, without it’s internal movements’ being de-
ranged or modified by it, in the same manner as
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the sea experiences a movement of libration, with-
out it’s interiour currents being changed or dis-
turbed. The effect of the tides 15 noticeable or
plainly observed only on the shores, that 15 by the
interruption of the homogeneal fluid, and it’s
shock against extraneous masses and levels: but
the aerial ocean, spherical as the Globe itself, has
nothing like this; it’s undulation, if it have any,
rolls over it’s surface, and the vast atmospheric
wave, meeting neither shore nor shoal, flows
smoothly on without any breakers. If the winds,
those currents of air, so variable, so different,
depended on the Moon, they must be correlative
to it’s phases, like the tides; they must havea
periodical course, subject to the regularity or ano-
malies of that satellite, nothing like which is seen.
Of the changes of weather prognosticated every
year in the almanacs, and expected by the com-
mon people every quarter of the Moon, fifteen
out of twenty are wrong; and it would not be
surprising, considering the small number of changes,
if they succeeded more frequently, without pro-
ducing any thing conclusive. Even on the ses,
where it is pretended the rules are more certain,
impartial mariners agree, that the changes of wea-
ther have nothing certain, nothing regular in them;
but that their causes must be referred rather to
the approach of land, the vicinity of capes, and

3
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the entrance on certain latitudes, or departure from
them. Lastly astronomers acknowledge, that
even the period of nineteen years, which brings
back the same positions of the Mcon, does not
bring with'it the least resemblance in the course
or succession of winds; so that nothing establishes
or proves an immediate and sensible action of the
Moon on the currents of air.

It is different with respect to the action of the
Sun, which displays itself both in their first for-
mation, and in their general or partial movements ;
as well as even in their irregularities, which are
always occasioned by the different and variable
degrees of heat, that it’s presence or absence ex-
cites on the land and sea; and by the topographical
circumstances of mountains more or less elevated,
and a land more or less naked or woody, that obstruct
or permit the course of the winds. It is the Sun,
that, placed in the equator, establishes there in the
first instance the grand current of the trade-wind,
which influences all the rest, and which, like the
course of that luminary, is directed from east ta
west, not by the mechanical effect of the rotation
of the Globe leaving behind it’s aerial envelope,
but because the Sun produces immediately beneath
it a focus of heat, which, like itself, is cearinu-
ally progressing from east to west, and immedi-
stely replaced by the column of cold air left be-
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hind, attracted and flowing after it. Hence that
peculiarity of the trade-wind, always to blow
strongest at noon, or at the moment of the great-
et heat, and weakest at midnight.  When the
Sun passes to the southern tropic, the zone of the
trade-wind moves with it, and leaves the north of
the ~_cquinoctial line by an equal number of degrees.
When the Sun returns to the northern tropic, the
trade-wind returns with it, and narrows it’s south-
ern bed in a similar proportion. On the Pacific
Ocean this current follows more regular laws
than elsewhere, because the action of the Sun is
more uniform, more equal, on the vast surface of
that sea : but as the land is susceptible of a great-
er degree of heat than the sea, this action changes
as it approaches the continents, and with it the
current of air i; modified near the coasts of In-
dia, Africa, and South America, conformably to
their position and configuration, and the manner
in which the Sun acts upon them. Thus, asin
summer it’s rays act vertically on all the basin of
the Ganges, a focus of heat and suction is esta-
blished on the east of the chain of the Ghauts,
that separate Malabar from Coromandel, which
occations the current calied the summer monsoon.
‘T'hiv current is south-west, rainy, tempestuous,
and hot in the country of Malabar, because there
it comes from the sea beiween Arabia and Africa;
I
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while in Coromandel it is north-west, dry, and
cold, because it has passed over the lofty region of
the Ghauts, where it is divested of it’s heat and
rain*.

In winter on the contrary, when the air of India
is cooled by the retiring of the Sun, anothier mon-
soon takes place, the direction of which is north-
east, because then the snowy mountains of Thibet
pour their stratum of cold air over the flat country
and the Bay of Bengal ; the light and damp air of
which is to it relatively an unresisting vacuum.

In the mean time on the Atlantic, between
Africa and the coast of Brasil, a similar mechanism
produces different effects, because the geographi-
cal circumstances differ. The African continent
has no lofty mountains under the equator, that im-
periously call a great current of air upon it’s surface :

* Several natural philosophers and geographers ixwmagir;e,
that the north-west wind in Bengal comes from the moun-
tains'directly north-west of the country : but, beside that
these are too remote, the effects on both sides of the Ghauts
so correspond, that we cannot admit it to have any other
source : it is the inclination of the eastern slope, which the
course of the river shéws to be north-west aud south-east,
that determines the alteration of the wind ; as it is likewise
in consequence of this inclination, that the Sun, heating this
slope before it heats the back of the Ghauts, occasions there
anterionrly a movement, by which the air of the Ghauts is
first attracted, and afterward that of Malabar,
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it’s shores attract only from the distance of eighty
or a hundred leagues the air necessary to the focus
of which they are the seat, and the trade-wind does
not begin it’s course till beyond the sphere of this
littoral attraction.

America, on the contrary, experiences and occa-
sions various different incidents;

1st, by the singular configuration of it’s two
continents, which form as it were two large islands ;

2dly, by the great void, or cul-de-sac, which
these two continental islands leave between them;

3dly, by the mountainous isthmus of Darien,
that forms the bottom of this cul-de-sac, and con-~
nects the two parts of America ;

4thly, and lastly, by the chain of it’s mountains,
the highest upon the Earth; which, running along
the border of the Pacific Ocean through Chili,
Peru, the Isthmus of Darien, Mexico, &c., leave
on the east an immen:e flat country, while on the
west they have no shore but an acclivity as high as
it is steep. .

From this topographical conformation it follows
with respect to South America, that the Sun, dart-
ing vertically on this continent in it’s broadest part
for six months of the year#, establishes over all the
country east of the Andes, namely Brasil, Ama-

* From the autumnal equinox to the vernal, which period
is the summer scason in the southern hemisphere.
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zonia, &c., a focus of suction, which on that side
redoubles the activity of the trade-wind coming
frem the ocean.  This focus even extends it’s ac-
tion beyond the equatorto the north, and occasions
the trude-wind there to deviate into a north-east-
erly direction, and carry to Guiana all the humidity
ot the Atlantic. The chain of the Andes is the
com™on point, where all these winds terminate ;
and as it’s extreme elevation totally stops their
passage to the Pacific Ocean, they accumulate their
clouds on it’s eastern side. Accordingly the pro-
vinces of Cuya, Tucuman, and Arequipa are then
renowned for being the seat of rain, thunder, and
excessive heat ; while the western side of the
Andes, the country ot Chili, enjoys a clear sky and
temperate weather, under the influence of the
winds that we cail south-west, bu: which are the
true north-west of the countries lying on the other
side of -the eqguator*. These winds, which also
climb the Andes, contribute to obstruct the pas-
sage of those from the east: accordingly the late
historian of Chilit cbserves, the easteriy winds sof

* They come from that quarter that lies between the
avest and the pole. The drynessand coldiess of these winds
+on the coast of Chili, added to tivir frequency, are indien-
tions of the nonexistence of any extensive land toward the
sonth pole, and of the quautity of ice accumulatid there.
;f Molina, an Italian, author of a geographical, natural,
S
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seldom reach that countty, that there is no hurri-
cane from that quarter of the compass on record,
except in 1633. Consequently the two opposite
currents of air, clashing against each other, rise
together into the higher regions, where they are
condensed, and no doubt bent into other currents,
which slide off or descend again into the: middle
and lower regions:

On the other hand, when the Sun repasses the
equator, and advances to the north of it as far as
the zenith of the Havannah and the centre of the
Gulf of Mexico, it’s proximity produces a focus of
heat and suction on the northern continent of
America, which turns and attracts to that side the
trade-wind, and this the more forcibly, because the
focusin South America is extinguished or enfee-
bled by the withdrawing of that luminary. Hence °
after the solstice the easterly winds gain footing
as far as 30° or 32° north, in the parallels of Geor-
gia, and almost of South Carolina: and hence,
after their predominant current, that afflux of the
winds of the temperate zone, tending toward the
frigid with the circumstances mentioned above.
Thus the Sun incessantly shows itselt the chief if
not the only regulator of the whole system of the

and vivil History of Chili, translated into Spanish by Men-
duza, and clegantly printed at Madrid in $vo, in 1788.
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winds, either in their creation or in their move-
ments ; and it’s power is manifested or indicated
even in the true and apparent irregularity of their
annual rotation, and in the singular course of the
seasons in the United States, a course entirely de-
rived from that of the winds.

In factit is a remarkable circumstance, that in a
country, where the cold is so severe, the winter
should notwishstanding be more tardy, and set in
later, thanin Europe. With us, in the latitude of
45°%, nay even in 42°, the middle of october
scarcely arrives, before we have fogs, rain, or frost,
almost every day, to the exclusion of fine weather
for four or five months. In America, on the con-
trary, the winter season does not really commence,
and bad weather become permanent, even in the
northern states, till the middle of december, or a
little before the solstice ; and there are always three
or four attempts, three or four grand crises in the
atmosphere, before the northerly winds accom-
plish a general change of temperature, by driving
back the winds of the south, which protect and
maintain it.

The first of these crises regularly happens about
the autumnal equinox, in the course of the ten days
preceding or following the Sun’s passing the equa-
tor. At this period there is always a general gale
of wind, from some point between north-west and

$2



2n0

north-east ; and this, as I have already advanced,
because the northern atmosphere rushes into the
space, which the Sun quits and ceases to dilate.
This gale we may cail the first wave of the grand
half-yearly tide of the aerial ocean; and it is ac-
companied with rain, brought by the waves of that
ocean, which in their eddies and undulations have
swept the surface of the sea. Theue rains produce
by their evaporation the first coolness, that begins
to temper the heat of summer, and that occasions
the first frosts of the season, sctting off from the
“line of the Patapsco on the Atlantic coast and of
the Ohio in the western country. These frosts
are not perceived in the flat country to the south,
beyond the lines of the Potowmack and Ohio: in
the north and in the mountains they accelerate the
ripening of the Indian corn, by divesting it’s ears
of the thick husk*, which are thus exposed to the
whole power of the Sun. The equilibrium of the
air is soon restored, the west and south-west winds
resume their course, and sometimes the heat be-
comes again as powerful as in summer, to which
must be ascribed the periodical appearance and oc-
casional violence of autumnal fevers.
A second crisis occurs about the 15th or 20th of

* “En dépcuillant de leurs graines épaisscs ses ¢pis.
Original. )
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october, that iz, when the Sun has advanced 20°
or 25° to the south of the equator. At this period
another gale arises from the same quarter; as if
the Sun, by some particular position, occasioned a
fresh disturbance of the equilibrium of the at-
mosphere ; and as if, becoming vertical to the
great eastern cape of South America, included be-
tween St. Roque and St. Augustin, 1t suddenly
determined the current of the trade-wind to dou-
ble this cape, and spread along the coast of Brasil,
the slope of which favours a -brisker diffusion.
With this gale come on fresh rains, fresh evapo-
ration, farther cooling, and a new period of frosts,
which now extend as far as Georgia and Carolina;
and winter announces itself over the whole conti-
nent. These frosts wither the leaves of the forests,
and from this moment their verdure assumes tints
of violet, dull red, pale yellow, and mortdoré
brown, that in the decline of autumn imparts to
American landscapes a charm and splendour un-
known to those of Europe. The north-east and
north-west winds become more frequent: the
south-west loses it’s power, and declines toward the
west : the air becomes colder, but the sky conti-
nues clear : the Sunis always hot in the middle of
the day; and towards november a succession of
fine days appears, which are styled the Iudian
summer. ‘This is what is called in France a St.

53
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Martin’s summer*; but it is here grown so rare,
and so short, that it is now spoken of only tradi-
tionally.

A third cri-is, of greater length and obstinacy,
comes on about the end of november. The rains and
frosts increase, the leaves fall, the nights become
longer, the earth colder ; the north-west winds
get a footing, as the sailors say ; but fogs do not
take place, as with us; there is no kanging month, as
in England ; the sky is clear, particularly in the
north ; november and part of december pass away
in alternations of frosts and thaws. About the mid-
dle of december frost and snow come on in Ver~
mont, Maine, and New Hampshire ; and spread
gradually like a veil as far as the high lands of
New York. January frequently brings on a
thaw ; but it is succeeded by cold more intense.
In february occur the greatest snows, and the most
piercing cold. The progress of all these pheno-
mena is the same, except with respect to intensity,
in Pennsylvania, Maryland, and Virginia. Ram-
say observes, that even in Carolina february is the
killer of orange-trees; and this, because after 2
few moist warm days, with southerly and south-

east winds, the north-west suddenly returns with
more violence.

* In England, an All-Lallown summer.. T.
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Match, or the time of the approach of the vernal
equinox, is cold and tempestuous, with gusts or
showers of snow, brought by the north-cast or
north-west winds. It might be supposed, that
the return of the Sun to this side of the equator
must speedily bring back hot weather: but the
predominance of north-east winds at this period,
the continuance of the north-west, grown more
tempestuous, and the coldness imparted to the
earth by the snows and hard frosts, retard vegeta-
tion to such a degree, that april passes away, and
leaves the ground as bare as march.

It is not till the beginning of may, even in Vir-
ginia in the latitude of 36° and 37°, that the trees
of the forest reclothe themselves with leaves;
which is the more astonishing, because the rays of
the meridian Sun are insufferably scorching from
the middle of april, and the difference of seasons
between this country and Canada is not more than
ten days, for the leaves appear, even at Quebec,
before the 15th of may, only 25 days after the
breaking up of the frost*; so that the change of
seasons is as if a carpet of verdure or of hoar-frost

* At Paris I have observed for a numher of years, that
the first Jeaves of the horse-chesnut appear between the
24th of march and the 5th of april in the Tuilleries, and that
those of the oaks il the forests unfold themsclves ncarly a
month later,

s 4
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were spread out or rolled up on a stage 800 miles
in extent. Whence it follows, that, agreeably to a
remark long azo made by Europeans, there is no
spring in the United States; and that there isa
sudden transition from severe cold to violent heat,
with the incongruous circumstances of a freezing
wind and a scorching Sun, a winter landscape and
a summer sky.

When vegetation at length bursts forth, it’s
progress is extremely rapid: flowers are quickly
succeeded by fruit*, and this ripens more speedily
than withus.  'When the Sun, rising highest above
the horizon, heats the whole continent, the north-
erly winds are repressed by those from the south
and south-west: june brings on the most intense
heats; july, the heats of longest continuance, with
the most frequent storms; august and september,
heats the most oppressive, on account of the calms
with which they are accompanied ; and if in either
of these months there be three weeks following of
dry weather, the heat is so powerful, as we are as-
sured by Belknap, Rush, and other writers, that
fires take place spontaneously in the woods and

* In 1708 T tasted the first cherries at Philadelphia and
Newceastle before the 6th of june, and I ate the last at Bor-
deaux on the 6th of july. It is the universal opinion of
Prencinnen, that the American cherries have a sharp acid.
wlich ours have not, and which habitually mauifests itself

I
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marshes®.  As this spontaneous ignition is incon-
ceivable to me, I can neither admit nor reject it:
in the mean while, till it is proved to me by rea-
soning or by facts, I must attribute the occurrence
to lightning, or to the negligence of travellers, not
extinguishing or imperfectly extinguishing the
fires, which they kindi= every night at the place
where they sleep.in the woods.

At length the autumnal equinox again arrives,
and the series of phenomena I have described re-
commences, always varying with regard to parti-
cular circumstances, but sufliciently uniform in the
general system; which consists in bringing back
in winter the north-east and north-west winds, that
are the chief cause of the coldness of the air; in re-
producing in summer the south and south-west
winds, that are the fundamental cause of heats,
calms, and storms; and in the transition from heat
to cold by westerly winds in autumn, which is the
cven‘ing and west of the year, and by easterly

by colics: this T can confirm ; and the same may be said of
the strawberries.

* Some substances, such as powdered charccal with iron
filings and sulphur, linsecd oil with lampblack, and othiers
of a similar kind, are susceptible of spontancous inflanuna-
tion in certain degrecs of heat and moisture : if such mix-
tures occur in marshes, it is certainly possible for nres to ke
place. ’
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winds in spring, which is it’s morning or east*:
thus dispensing to this country in the cause of a
comp'lctc solar revolution four months of heat, five
or near six of cold and storms, and only two or
three of temperate weather.

For some years it has been a general remark in
the United States, that very perceptible partial
changes in the climate took place, which displayed
themselves in proportion as the land was cleared.
< Throughout Canada,’ says Liancourt, ¢ it is ob-
served, that the heats of summer become longer
and more intense, and the cold of winter more mo-
derate.” The same fact was observed by Kalm as
carly as 1749. In 1690 Lahontan writes: ¢ I am
leaving Quebec, and I set sail on the 20th of no-
vember, a thing never seen before.” And in fact
mercantile records confirm, as I have already ob-
served, that about the year 1700 insurances for
satling from the river St. Lawrence were closed on
the 11th of november, and now they continue
open till christmas day.

Mr. S. Williams, the historian of Vermont,
quotes a number of facts in support of this phe-
nomenon. ¢ When our ancestors,” says het,

* In our language the terms east and west do not include
the ideas of nsing and setting, as the French words here
used, orient and couchane. 'T.

+ Hist. of Vermont, p. ¢+ and following,
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¢« came to New England, the seasons and the wea-
ther were uniform and regular: the winter set in
about the end of november, and continued till the
middle of february. During this period a cold,
dry, and clear atmosphere prevailed, with little
variation. Winter ended with the month of fe-
bruary: and when spring came, it came at once,
without our sudden and repeated variations from
cold to heat, and from heat to cold. The summer
was suffocatingly hot; but it was confined to the
space of six weeks.. Autumn began with septem-
ber, and the whole of the harvest was got in by
the end of that month. The state of things is now
very different in the part of New England inha-
bited since that time: the seasons are totally
altered ; the weather is infinitely more change-
able; the winter is grown shorter, and interrupted
by great and sudden thaws. Spring now offers us
a perpetual fluctuation from cold to hot, and from
hot to cold, extremely injurious to all vegetation:
the heat of summer is less intense, but of longer
continuance : autumn begins and ends later, and the
harvest is not finished before the first week in no-
vember: in fine, winter does not display it’s seve-
rity before the end of december.’

Such is the curious picture of the northern
parts.

With regard to the middle states, Dr, Rush ad+
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vances facts perfectly similar in Pennsylvania®,
¢ From the accounts which have been handed down
to us by our ancestors,” says the doctor, ¢ thereis
reason to believe, that the clin:-te of Pennsylvania
has undergone a material change...... The
springs are much colder, and the autumns more
temperate than formerly, insomuch that cattle are
not housed so soon by one month, as they were in
former years........ Rivers freeze later, and
do not remain so long covered with ice, &c.’

In Virginia, Mr. Jefferson likewise says: ¢ A
change in our climate however is taking place
very sensibly. Both heats and colds are become
much more moderate within the memory even of
the middle-aged.. Snows are less frequent and
less deep.” p. 134.

Lastly, 1 myself have collected similar testimo-
nies, throughout the whole course of my journey,
as well on the Atlantic coast as in the western coun-
try. On the Ohio, at Gallipolis, at Washington
in Kentucky, at Frankfort, at Lexington, at Cin-
cinnati, at Louisville, at Niagara, at Albany, every
where the same circumstances have been repeated
to me: ¢longer summers, later autumns, and also
later harvests ; shorter winters, snows less deep and

* Sce several papers Ly this physician in the American
Museum, vols. VIand VII. A puaper on the climate of Nuw
York, invol. VII, confirms the same results.
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of shorter duration, but cold not less intense. And
inall the new settlements these changes have been
represented to me not as gradual and progressive,
but as rapid and almost sudden, in proportion to
the extent to which the land is cleared.

A sensible alteration in the climate of the United
States therefore is an incontestable fact; and when
Dr. Rush, after having adduced the proofs of it,
struck with the severity of several winters within
_these eight years, starts doubts respecting the pre-
cision of observations formerly made, in which
thermometers were wanting, these doubts vanish
before the multitude of witnesses and positive facts.
The cause of this change, though it does not pos-
sess an equal share of evidence and certainty, has
at least a degree of probability, capable of obtain-
ing our assent. ‘The opinion of Mr. Wiiliams,
who ascribes it to the clearing of the land, and the
extensive openings made through the woods by
cutting down the trees, appears to me the more
solid, because he explains the fact by an analysis
of the circumstances.

< In every district where wood is cut down to
cultivate the land, the air and the earth undergo
considerable alterations of temperature in the cour:e
of two or three years. The settler has scarcely
cleared a few acres of the forest, before the
ground, exposed to all the heat of the Sun’s rays,



270

acquires to the depth of near a foot a heat of 10°
or 11° beyond that of the land still covered with
wood.’—Elist. of Vermont, p. 61, 62, 63.

Mr. VWiliams has deduced this estimation from
SOme €Xperiments, which he made for the purpose.
Two thermometers, each put into the ground
twelve inches deep, one in a cultivated and ba;e
field, the other in the forest, or surrounding wood,
even before the leaves were out, gave him the fol-
lowing results.

Date of the obscr- IHeat in the Ileat in the Difference.

vation. field. forest.
May 23  Fahr. 52° 46° 6°
28 57 48 9
June 15 64 51 13
27 62 [ 11
July 16 62 5t 1t
30 65 55 10
Aug. 135 68 58 10
31 59+ 55 }
Sept. 15 59 S5 :
Oct. 1 59 55 x
15 49 49 o
Nov. 1 43 43 o
16 43 43: o

Hence it follows, that in winter the temperature
of the suil, whether covered or uncavered, is the



271

same ; but in summer the difference is greater, in
proportion as the temperature of the air is higher:
which agrees very well with the remark of Umfre-
ville, who says, that at Hudson’s Bay the ground
in open places thaws to the depth of four feet, and
in the woods only to the depth of two: as it does
with that of Belknap, who relates, that in New
Hampshire the snow disappears from the cultivated
land as early as the month of april, because the Sun
has then acquired sufficient power about noon to
melt it; but that it remains till may in woody
places, though the trees are without leaves, being
preserved from melting by the shade of the trunks
and branches, and the general coolness of the air.
This also very well accounts for the ancient state
of things, as given by Mr. Williams; namely the
duration of the winters, formerly longer and more
uniform, with more abundantand deeper snows.

¢ Now,” continues this observer, ¢ the 10° of
heat added to the open ground are communicated
to the air, that is in contact with it.”  And I will
add, for this very reason the air, being heated, will
ascend, and make room for a side wind from the
woods, which considerably increases the body of
warm air.

¢ 2. Clearing away the wood causes the waters
to evaporate, and the ground to become dry, as is
daily remarked in all parts of the United States,

3
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where brooks cease to flow, and maygshes and
swamps are converted into dry ground.” A farther
reason for the diminution of cold and increase of
heat in the atmosphere.
¢ 3. Clearing the ground occas! ‘ns a very sensi-
ble diminution of the quantity an i «iu- 1tion of the
snows, that lexs than a cenwury ago covered the
whole of New England tur three months vithHut
interruption, that 1s to say, from the beginnins of
december to the beginning of march: and they are
still the same in the uncleared land; while in the
cultivated parts they are neither so lasting, nor so
dccp, nor so uninterrupted.
¢ 4. Lastly, there 15 a very striking change in
the winds : the ancient prevalence of those from
the western quarter appears to diminish every day,
and the easterly winds gain in frequen‘cy, as well
as in the extent of their domains. Fifty years
ago they scarcely reached thirty or forty miles
fromn the seashore, and now in the spring they are
frequently felt sixty miles, nay even as far as the
mountains, which are seventy or eighty miles from
the ocean. It is very evident, that-they advance
exactly in proportivn as the country is cleared,
and divested of wood.” The reason of this too
i>, the open ground being more heated, attracts
more powerfully, or admits more easily, the ai;
from the Atlantic coast,



273

Mr. Jefferson mentions a perfectly similar fact
in Virginia. ¢ The eastern and south-eastern
breezes come on generally in the afternoon. They
have advanced into the country very sensibly with-
in the memory of people now living. They for-
metly did not penetrate far above Williamsburg.
They are now frequent at Richmond, and every
now and then reach the mountains. They depo-
sit most of their moisture however, before they
get that far.  As the lands become more cleared,
it is probable they will extend still further west-
ward.” P. 128.

The change, effected in the climate of the
United States, therefore, must be ascribed to two
principal causes: 1st, the clearing of the ground,
and the openings made in the continental forest,
which produce a body of warm air, that is daily
increasing : 2dly, the introduction of warm winds
through these openings, which dries the country
more rapidly, and heats the atmosphere more.

Consequently the same thing passes in Ame-
rica, as did formerly in Europe, and no doubt in
Asia, and over the whole of the old world, where
history represents the climate as much colder for-
merly, than it is at present. Horace and Juvenal
mention the annual freezing of the Tiber, which
is now a stranger to ice. Ovid gives a picture of
the Thracian Bosphorus, which is no longer a

T
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likeness: Dacia, Pannonia, the Crimea, and even
Macedonia are represented to us as countries of
frost equal to that of Moscow ; yet at present the
olive flourishes in them, and they produce excel-
lent wines. Lastly our own Gaul in the days of
Casar and of the emperor Julian had it’s rivers
frozen every winter, so as to serve for bridges and
highways for several months; but such occurrences
are now rare, and of very short duration*.

I cannot agree with Mr. Williams, however,
in his opinion of the diminution, which he sup-
poses to have taken place in the intensity of the
cold since the 17th century. However plausible
his reasoning may be, to prove, that the cold of
1633 was more powerful than that of 1782, at-
tended with similar circumstances, and that both
were the greatest ever known, it is merely hypo-
thetical, and cannot supply the want of thermo-
metrical observations in 1633%. We have par-

* If afresh alteration in the temperature of the seasons,
and in the nature of the wind that produces them, have
Leen experienced in Irance within these ten years, T will
venture to say, it is because the extensive cutting down of
wood and destruction of forests, occasioned by the anarchy
of the times during the revolution, has disturbed the equi-
librium of the air, and the direction of the currents.

+ Thermometers were not used in America till the year
1740, or thereabout,
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ucularly reason to dispute his hypothesis; if, which
I think I have proved, the north-west wind be
the radical cause of cold on this continent : nothing
indicates, that this cause has undergone any change
in it’s qualities; nay we are even authorised, to
deny this diminution of the intensity of the cold
from the analogy of a direct experiment made by
Dr. Ramsay. This physician, having compared
the observations of Dr. Chalmers, continued from
1750 to 1759, with his own made from 1790 to
1794, found but half a degree of difference in
the intensity of the heat: now this quantity is so
trifling, that we must ascribe it to the difference
of the instruments ; and if the heat, which ought
to increase, have not varied, it is natural to sup-
pose, that the cold remains the same. It appears
to me then, that the only circumstances hitherto
demonstrated are, that the winters are shorter,
the summers longer, and the autumns later;
without the cold having abated any thing of it’s
intensity : and this the last ten years have suffi-
ciently proved. Mr. Mackenzic*, who confirms
the changes I have mentioned, searches for a se-
cret cause of them inherent in the Globe itself,
because he has seen these changes display them-
selves in places where the land has not yet been

* Vol. II1, p. 339.
T 2
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cleared : but if these places, which he does not
point out, be in Canada, they serve to support the
theory I have advanced; because, the cutting
down of certain screens of wood, on the crests of
mountains or ridges in some districts of Kentucky
and Genessee, would be sufficient to introduce
considerable currents of wind from the south-
west into the interiour of both Upper and Lower
Canada. Sufficient attention has never yet been
paid to this progress of the aerial currents, that
skim the surface of the Earth, or to the effects
they produce: but experience and observation
will ultimately prove, that they have far greater
influence over both local and general ternperature
than has been supposed *. I do not however dis-
pute the possibility of any other cause, equally
unknown to Mr. Mackenzie and myself.
Whether the climate of the United States be
improved by these changes, is another question of
much greater importance; and it is nearly an-
swered by the comparison Mr. Williams has drawn
between it’s ancient and present state, which is
not very favourable to the latter. Unfortunately

* For instance, it is owing to these, that certain districts
are continually liable to storms of hail or thunder, while

the country a mile or two off is habitually exempt from
then.
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his conclusion is confirmed by the observations of
physicians. Dr. Rush, whose inquiries concern-
ing the climate of Pennsylvania are the fruit of
an extensive correspondence with his bretiren,
cannot avoid declaring, ¢ that bilious fevers have
every where followed the cutiing down of woods,
the tlearing of lands, and the drving of swamps:
that several years cultivation are required, to mi-
tigate them, or make them disappear :——that
pleurisies and other purely inflammatory diseases,
formerly almost the only disorders known, are
now much less common; which proves an evident
alteration in the purity of the air, at that time
containing more oxygen, &c*.” These are such
natura) effects of the modern theories of the ema-
nations from wocds, and from ground newly
turned up, that it is unnecessary, to enlarge upon

* That the general type of disedses has undergone a con-
siderable change, and of the kind here mentioned, is cer-
tainly not peculiar to America; for it has been equally ob-
served in this country, and is I believe pretty general: and
though remittent fevers may be more frequent among those
immediately employed in draining marshes, and cutting
down wecads, than they were formerly among persons less
exposed to their exhalations, and fewer in number; this
does not prove the climate in general to be rendered less
healthy by drying the swamps and clearing the ground.
Indeed I cannot perceive, that Rush says a word about
gither swamps or oxygen. Seealso p. 290. T,
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Fits of coughing themselves are sufficiently weak-
ening to the lungs, but they become particularly
injurious by the repeated succession of colds, In
the course of two winters I observed a great num-
ber of people of fashion had four or five relapses,
for the rich are particularly liable to colds. The
consequence is, that in a few years the lungs grow
feeble, raw, and ulcerated; and becoming the re-
ceptacle or emunctory of all the vitiated humours
in the whole body, the evil terminates in an in-
curable pulmonary consumption.

All travellers in the United States have spoken
of the frequency of this fatal disease, which cuts
off chiefly young married women and girls in the
flower of youth and beauty. It is more common
in New England and the middle states, than in
the states of the south and west; the reason of
which appears to me justly assigned by Dr. Currie
of Liverpool*. He observes, that in Virginia
and the Carolinas the warmth of the air occasions
a determination to the skin, and thus carries off
by copious perspiration all morbific humours, and
the crudities of indigestion (which themselves are
both the effects and causes of colds); while in
the central and north-eastern states, the cold damp
air, closing the powerful emunctory of the skin,

* See American Museum, Vol. V.
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concentrates in the body those humours, which,
to find an issue, attack every organ, and settle on
that which affords least resistance*. I have reason
to believe, that the very hot tea, which the Ame-
ricans are accustomed to drink, contributes like-
wise to produce colds: for I frequently observed
in them, as well as in myself, that the moisture it
excites on the skin renders it more sensible of
cold, and that I have frequently caught cold after
a breakfast of tea, on going out in cool weather,
I was told, that in my case it was for want of
being-aecustomed to it: but if such be the effect
of this liquor on a person unused to it, it is not
less real, for being less marked, in those who are
in the habit of drinking it. However, I shall soon
have occasion to remark, that the whole of the

- * T experienced in myself the justness of this theory on
my returp from Egypt. At Cairo I drank five or six cups
bf coffee daily, without any inconvenience. But ieading
a sedentary life at Paris, it became impossible for me even
to drink a single cup fasting by the month of october, with-
out exciting a nervous and febrile commotion. To this I
may add, that, during the three years I spent in Syria and
Egypt, 1 had no disorder except the influenza of 1783;
while in the United States, in a similar period of three years,
I had two very severe aftacks of malignant fever, five or
six violent colds, and rheumatic affections that have proved
incurable : yet in both these countries I was equally con-
formable to the regimen pursued by the natives.

1
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the subject: but as a particular account of the in-
conveniences attached to the climate may have
the advantage of indicating the means of preven-
tion, by pointing out their causes, I will make
this the particular subject of my inquiries in the
following chapter.

CIIAPTER XIIL

Of the Prevailing Diseascs in the United Statcs.

Setting aside the disorders common to all coun-
tries, it appears to me, that there exist in the
United States four leading diseases, the fre-
quency and universality of which give them a
right to be considered as the particular offspring
of the soil and climate.

In the first class of these diseases are colds, ca-
tarrhs,and allthe complaints that arise from suppres-
sion of perspiration, the symptoms and consequences
of which vary, as is well known, according to
the part they affect. Colds may be called the
endemic disease of the United States. They
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prevail in all seasons of the year, though naturally
most in winter and about the vernal equinox ; and
are evidently occasioned by those sudden changes
of temperature, which form the characteristic fea-
ture of the climate. They affcct women more
than men; whether because their skin is more
delicate, and their way of life more sedentary and
confined; or on account of their light and airy
dress, the french fashions having already reached
America. It must be confessed, that in order to
obtain their introduction, even in the height of
the revolution, these fashions were obliged to pro-
cure letters of naturalization from England: for
it 1s necessary I should observe, for the instruc-
tion of the amateur and the important history of
modes, that I found the Parisian dress of 1793
arrived at Philadelphia in 1795, and that of 1794
ditnot reach the same place till 17 96; and when [
W'a.s anxious to know what became of them during
the intermediate years, I was informed, that they
went to London, where they received the Eng-
lish stamp, for which the Americans have re-
tained a filial respect. In the cities on the coast,
where the people are eager to imitate Europeans,
these colds have other causes in overheated apart-
ments, balls, tea-parties, and featherbeds ; some-
times indeed in .the German fashion, that is, a
featherbed to sleep on, and another as a coverlid.
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Fits of coughing themselves are sufficiently weak-
ening to the lungs, but they become particularly
injurious by the repeated succession of colds. In
the course of two winters I observed a great num-
ber of people of fashion had four or five relapses,
for the rich are particularly liable to colds. The
consequence is, that in a few years the Jungs grow
feeble, raw, and ulcerated; and becoming the re-
ceptacle or emunctory of all the vitiated humours
in the whole body, the evil terminates in an in-
curable pulmonary consumption.

All travellers in the United States have spoken
of the frequency of this fatal disease, which cuts
off chiefly young married women and girls in the
flower of youth and beauty. It is more common
in New England and the middle states, than in
the states of the south and west; the reason of
which appears to me justly assigned by Dr. Currie
of Liverpool*. He observes, that in Virginia
and the Carolinas the warmth of the air occasions
a determination to the skin, and thus carries off
by copious perspiration all morbific humours, and
the crudities of indigestion (which themselves are
both the effects and causes of colds); while in
the central and north-eastern states, the cold damp
air, closing the powerful emunctory of the skin,

* See American Museum, Vol. V.
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concentrates in the body those humours, which,
to find an issue, attack every organ, and settle on
that which affords least resistance*. I have reason
to believe, that the very hot tea, which the Ame-
ricans are accustomed to drink, contributes like-
wise to produce colds: for I frequently observed
in them, as well as in myself, that the moisture it
excites on the skin renders it more sensible of
cold, and that I have frequently caught cold after
a breakfast of tea, on going out in cool weather,
I was told, that in my case it was for want of
being-aecustomed to it: but if such be the effect
of this liquor on a persen unused to it, it is not
less real, for being less marked, in those who are
in the habit of drinking it. However, I shall soon
have occasion to remark, that the whole of the

* T experienced in myself the justness of this theory on
my return from Egypt. At Cairo I drank five orsix cups
of cotfve daily, without any inconvenience. But ieading
a sedentary life at Paris, it became impossible for me even
to drink a single cup fasting by the month of october, with-
out exciting a nervous and febrile commotion. To this T
may add, that, during the three years I spent in Syria and
Egypt, I had no disorder except the inflaenza of 1783;
while in the United States, in a similar period of three years,
I had two very severe attacks of malignaat fever, five or
six violent colds, and rheumatic affections that have proved
incurable: yet in both these countries I was equally cou-
formable to the regimen pursued by the natives.
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dietetic regimen of the Americans is calculated to
undermine the best constitution, and that they
live in a state of habitual indigestion extremely
favourable to catching colds. At present I shall
content myself with saying, that, since phthisis
and consumption are derived from habitual colds,
and colds themselves proceed from the habitual
state of the air and it’s too sudden variations, we
have reason to coansider these diseases as a particu-
lar effect of the chimate.

a. Travellers are equally agreed on the fre-
quency of defluxions on the gums, rottenness of
the teeth, and the premature loss of these valuable
instruments of mastication. Of a hundred per-
sons under thitty, it may be affirmed, you will
not find ten entirely unaffected in this respect.
It is particularly lamentable to observe, almost
generally, that handsome young women, from the
age of fifteen or twenty, have their teeth disfi-
gured with black spots, and frequently great part
of them gone. Opinions differ, even among me-
dical men, respecting the cause of a complaint so
universal: some will have it to be the use of
salr meat, which is in fact universal and habitual:
others say it is to be ascribed to the use of tea,
and the abuse of sweet things. Dr. Kalm, the
Swedish physician, by comparing the regimens of
various nations and different classes of society,

3
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appears to me to have demonstrated, that tea does
not injure the teeth as a saccharine liquor, or as
an infusion of an acrid plant, but as a 700 /ot
drink: and indeed it is known of old by expe-
rience, that every kind of liquor too hot, even
hot soup, occasions a painful sensibility in the
teeth, which manifests itself if they subsequently
come into contact with any thing cold. In fact
a softening of their bony part takes place, that
renders them gelives*, as it is called, and prepares
them for dissolution. This is no doubt the reason,
why bad teeth are a universal complaint throughout
the north of Europe; for in all cold countries hot
liquors impart an agreeable sensation to the palate,
the stomach, and the whole frame: while on the
contrary cold drinks impart an agreeable sensa-
tion in hot countries: and it is remarkable, that
in these the teeth are very generally sound and
white, as we see among the Negroes, Arabs,
Hindoos, &c.

A fact observed within these twenty years in
the United States tends to corroborate this theory.
Previous to that time a savage with a bad set of
teeth was never seen; and the food of the savages
is commonly cold. A few individuals, particularly

* I know not the meaning of this word here: applied to
trees it signifies cracked by the frost, T.
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women of the tribe of Oneidas, Seneras, and Tus-
caroras, who live within the precincts of the
United States, having adopted the use of tea,
their teech in les than three years became like
those of the whites, disfigured with black spots
and rottenness. Another fact mentioned by the
circumnavigator Bougainville is perfectly anzlogous
to thi.. He says, that the wretched icthyophagi
of Tierra del Fuego, the Pesherays, have all bad
teeth ; and he adds, that they live almost entirely
on shellfish, not raw, but roasted, and eaten burn-
ing hot.

I do not believe, however, that we are to reject
as an auxiliary the use of salt meat; for itis indis-
putable, that the scurvy, the particular foe of the
teeth, attacks all people who use this kind of food.
If we even recollect, that one of the symptoms of
this disease is stinking breath, which takes place
more or less in those who have bad teeth; we
shall conclude, that salt meat, the digestion and
even the alcaline and semiputrescent chyle of
which convey to the lungs exhalations of this kind,
is in reality the primary and radical cause of caries;
and that too hot liquors, while they directly dispose
the teeth to it, both in themselves and by the
subsequent contrast of the cold air, concur still
farther by the property they have of debilitating
the stomach, and vitiating the digestion. The
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same cannot be laid to the charge of fresh meat,
since the Tatars, the savages of North America,
the Patagonians, and all carnivorous animals, as
lions, wolves, dogs, &c., have the teeth perfectly
white and sound. Neither can we lay the blame
on sugar, or sweet things, since the Africans,
Hindoos, and all other people, who use or abuse
the sugarcane and saccharine fruits, have beautiful
teeth, and that even the acid liquors generated by
‘heat [sucs acides des digestions], an habitual case in
hot countries, serve only to clean them. Accord-
ing to these remarks, it would be worthy the af-
fection of parents, and the wisdom of physicians, in
every country, to discountenance the use of hot
liquors and salt meats, and in particular to pro-
scribe their use to children and young persons.
Were this done, defluxions arising from changes
in the air, which are but secondary causes of the
decay of the teeth, would exert but a very slight
influence.
'3. Autumnal intermittent fevers, or quotidian
agues, tertians, quartans, &c., constitute another
. class of diseases, that prevail in the United States
to a degree, of which no idea could be conceived.
They are particularly endemic in places recently
cleared, in valleys, on the border of waters, either
running or stagnant, near ponds, lakes, mill-dams,
marshes, &c. In the antumn of 1796, ina jour-
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ney of more than seven hundred miles, I will ven-
ture to say Idid notfind t