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The folldwing essay on Meteorological Observations, was writ- -

ten by that distinguished scientific Gentleman, J. N. Nicor-
LeT, Esq., in compliance with a wish cxpressed to him by

‘the Honorable J. R. POINSETT, Secretary of the Department .

of War.

It appeared to be so admirable adigre‘s’t of what had been pub--
-lished on this subject, and to contain so many valuable suggestions

from a highly philosophical mind, that lately, when it was a ques-
tion’ to “devise a system of instructions for observations of that
kind, it was considered as probably the better course to publish

- this essay entire, as it was written. Accordingly, and in con-

formity with the directions of the Honorable Secretary, it has

‘been printed for distribution to those officers whose duty it may
~ be to make observations on the phenomena of which it treats,

and for the benefit of others whose tastes and situations may in-
duce them voluntanly to aid the- cause of science and the useful
arts.

Observations made by officers and agents of the Corps, will be

‘regularly transmitted to this Bureau; those of others will be re-
- ceived with pleasure, and authors duly credited in any use that

may be made of them.

J. J. ABERT,

Col. Topographical Engineers.

Bureav Toroerarnicar ExcinNerns,
May 6, 1839
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-~ METEOROLOGY.

. Meteom]ogy, asa branch “of Natural Phllnsophy, comprehends not only
the observation of those castal phenomena’whlch occaswnally appear in the

atmosphere, and were formerly de51gnated under th me of Meteors, but 1t .

of electnclty, of magnetlsm, orv of hght elther in the 1ntenor of the earth, 1 upon
1ts surface, or Wlthln the atmosphenc ocean W1th ‘which 1t 1s surrounded

servers to o de‘ “th \mselves, and properly to’ appreclate an Y condition of '

thmgs that might afford them opportunities to pursue their researches and

which; as they cannot always anticipate, they should at all tlmes feel prepared
to encounte1 with confidence.

In satlsfymg otitselves w1th the task of pointing out the manner of conduct—

- mg each kind of observatlons, we Jeave it to the observer to choose his own mode

of keeplng a correct _]ournal of ‘the’ experrments ‘that are made, and’ of drawmg

: oﬁ' tables'and summanes “of such as should be pubhshed in. order that men of~

scrence of all nations may consult ‘them for the ; pur])ose s of examining, elucldat—
mg, or. venfymg questions that have already been suggested, and that th 2
further serve to establish new and unquestionable facts in the science,

o

or BAROMETICAL OBSERVATIO‘TS, ‘OR ' THE MEASURE OF THE' ATMOSPHERIC
e rnns U'u:. )

Our earth is surrounded by an atmosphere whlch presses upon. it’ at all
pomts -over its” continents-as well as over its oceans.. By means of the ba-
rometer; we. are enabled to estimate the pressure of the whole mass of this at-
mosphere, nearly with .the :same precision as if. we were capable of actually.

weighing it;. bt we.can see nothing  of what is going on in the siperior re-
gions of the air. Placed upon the surface of the -earth,:we: feel the: winds-and

L\ T ey i TN e e

AN e Ay,

et T O T S \.._..~\?~% “\;ﬂ\x_,\.\_‘_.v\‘ \._,“\_\._—‘\ i \MN»W—\__¥~M\.~ NSO

N

N




D R, o

N ey s T

. TR

TN e e ey

TN S sty T\ T A e T

S N A A

i T

-

6 -

hurricanes ; we experience changes of temperatilre; we distinguish those mo-
tions that are made evident by the passage of clouds at their ordinary eleva-
tions, and no more. With the assistance of the barometer,'however, and from
the property which that instrament possesses “of marking at all times the
weight of the column of-air which it counterbalances, we can become aware
of changes that take place in the whole of the wrial ocean at once.

It is casy to understand from this alone, that at any given spot the barometer

will not remain stationary for a whole year, for a whole month,‘nay, nor for a

. whole day, In every place, accordingly, the mercury in the “tube of-the ba-

rometer continually oscillates. between _two - points above . and below a certain
mean elevation, which is peculiar fo that place ; though sometimes, and appa-
rently as if from a general ,éoﬁcu'sSioh “of -the atmosphere, it is suddenly de-
pressed below, and at.other times as‘fsudd:enlyfdrced above this mean point.

~ These sudden changes in the height of the barometrical column, which. are
commonly called its accidental variations, are’ observed not to have the same
extent in all climates, nor at all elevations above the surface of the ocean, but
to be greater.in’ proportion as the latitude is higher 150 that such accidental
\-rariations/mugt be Tess evident as.we advance towards’ the equatorial regions,
Accordingly the observations of Mr: dé Humboldt show; that, in the torrid
zone, the barometer is almost insensible to the great movements of.the atmos-.
phere. But this is not all. The action of the sun and moon before it reaches

‘the ocezin, to cause the phenomenon of its ebb .and.flow, must have pjreviouslyv

" passed through the atmospheric Qcéan;_to which it will consequently have im-,

parted a similar influence, and in'which it will necessarily have produced phe-
nomena‘analpgol.}é ‘o those of "the tides.” Hence the*occasion of winds and
cqrfespmldin@ oscillations in the mercury . of the barometer. But as winds
6ccasionéd-:by this cause aré" very. iﬁqohsidprablg, and almost insensible, com-
pared Witl} the great agitations to which the whole fluid mass is liable, it is at
once apparent that ‘the extent of the latter kind of oscillations will be very.

trifling ; :and that, consequently, the experiments by which they are ascertained, -

are of a very delicate nature, However, as it had been found that the oceanic
tides are very much influenced by local causes, it was, natural to suppdse that_
analogous effects arising out of local causes ‘also, would be piddﬁced in the at-
mospheric tides ; and, therefore, it became a matter of much interest to ascer
tain'the fact by direct observation; =~ - - T T T T
- The ‘inquiry has Dbeen “crowned: with complete success. The' observations’

-~ made by Mr. de' Humboldt in" the cequatorial  regions, those thathave been:

made in Europe, and more particularly those made ‘af the Royal Observatory:
of Paris, demonstiate the existence of an-atmospheric tide, whichis very ‘sen--
sible, and whicli can be.easily estimated by means: of instrhments.noiv',in'use',.

L S L S
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and-by -adopting the method of observation indispensably necessaty to'be fol-
lowed, in order that the -great number -of facts required * for* determining so

5

curious _a result, should be comparable with each other.. -It hias been found .

that in the ordinary condition of the atmosphere, the barometer rises twice and
falls twice during the twenty-four -hours. . The periods of these regular changes,
«called the hourly variations o diwrnal variations-of the barometer, occur at
stated hours; and the amplitudes of the oscillations are verj~much the same
in'each. given spot. ,V,aridtiol']s of this kind are thus very readily distinguished
from the accidental variations,!wh»ich are irregular in their appearance, and
the.extent of whlch cannot be foreseen.. - - o o o

The researches of Mr..de Humboldt further ‘show; ‘that at the equator, the
maximum xise of the mercury in the barometer .tétkesi place at 9 o’clock, A. M.;
after this time the mercury begins;‘to; fall until 4 to \45 P.:M.; and rises again
'ﬁntil 11 P. M., when. it arrives at’ its second maximum -elevation, and returns
finally until 4 A. M. to:pursue a similar order of ascent and descent : so that

every day the barometer reaches the two maxima of 9 A, M.and 11 P. M,,,

~and the two minima.of 4 A. M. and 4. P. M. And such is thé regularity
with which these .motions are- effected within - the equatorial zones, that they

might there serve to give the true time of the day.. .~~~

. In the temperate regions; on the other hand, where the atmosphetic }:hsfnges
are-considerable and less regular, the diurnal variations are much concealed by

the accidental variations. Fortunately, however,. the usual changes_of-the’

barometer take place. so-slowly, as. not -to: materially counteract the effects of

regular causes. - Observations carried on with precision, during-one week only,

-are almost always sufficient to point out the. gehcral phenoménon.y - But to ob-
© tain-an exaci;'_knowlédge of the absolute mean value of each of the four diur-
nal(vari\ations, and of the préciée tiime< of .the mazimum and mmzmum of
each period, requires a much longer series of observations. - As regards this, it
h’gxs“b‘een remark(;d,,that from one place to another, the mean of the four diur-
nalyvaIi»at‘ions. diminishes from the equator to the poles; and that, for any given
spot, this same mean. result, and the time of the periods, change with the sca-
sons, though they- remain pretty nearly alike every year. - s

Itis in respect to the latter considerations that Meteorology shows many
desiderata. 'The phenomena depending upon the-oscillations of -the atmos-
phere; have fixed the attention of philosophers only since the beginning of the
-present century: Not that we, are not already in possession of immensé col-
lections of. meteorologicil observations that are very correct in themselves; but
‘such labors are.\calgula@e'd only to prove. the zeal and patience of:those ‘who
have: undertaken t}igm; becauée their. authors were not :_xcguaintecl with ?he’

proper hours for making the “observgtiohé, a.;id that they did not-know what
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to; in “order- to"render-them  comparable
with those made  elSewhere’; “ind because; too; they weré ignorant of the'true

methods whicl, by rejecting all arbitrary results;. could ‘alone serve as means

“eonditions it was necessary 1o atten

of combmmg facts in'the most advantigeous manner, so as no to be" exposetl '

to the censure of laymg down~as laws of: nature fortmtous occurrences, due,
perhaps, ent1rely ‘to accidental and 1rregular causes. "It is°owing to-the i 1mper-
fection of these’ early: observations; that the progress “of Meteorology Thas been
50 long retarded. “The ablést Geometricians: hdveat length, however, succeed-
od in establishing’ the theory of - atmosphenc “oscillatior 5 ; “and the miost aécu-
rate observels ha.ve 1epeatedly venﬁed thrs theory upon ‘the- best authenticated
facts. S

We may now, tllerefore,~g1n ed both by theory and - by experlence,

dently engage in‘an- inquiry- ‘into” the data’ reqmred for- the solution of so any
mterestmg questlons Swhilst we are enabled at the same trme, to discover tlié
“Tesoticés that can: be ‘dérived from the barometer, in. the way of obtammg ac-
curate geographrcal levels, of ascertarmng those between one-sea and anothier, °
besrdes ‘more 1mmed1ately subse ing the purposes of Meteorology"' Hence,
‘to avoid: any ‘uiiprofitable expendlture of time or’ * 1abor;+ ‘let s ‘at once pomt oiit
‘the proper methods which meteorologlsts should “follow iri’ recordmg the phes?
Tiomena that depend upon the barometrical condition of the atmosphere,: - We
shall, as regards this, ‘conform ourselves to the mstructrons lald down by the
most zealous observers. R 8

el -Izéigiz

all the degrees to’ whrch ‘the baromete

the day may have been’ drvrded Thus,

adopted and that the state of the barometer be exa.mmed at each; the “stin 7

24 bw ometmcal mdzcatwns, dwzded by 24, the number of obse; vedions made

between two consecutive 700ns, or mzdmghts, will gwe the mean dzw nal b=

rometrical height.” It may reudlly be 1magme , however, that'if it were" indis- -
pensable to make these 24 observatmns every day, there “would be great Tisk
of never completu‘g a sufficient number of :them. I'ew co-operators could-be
found disposed to- engage in so slavrsh and tedlous an unﬂertakmg. It hap-

" pens, therefore, l‘ortunately, that a long serres of- experlments has shoWn, that
there is one hour of the day when the elght of ‘the merculy in the barometer
is within a fractron of the’ dwmal mean’sThis. important ‘event’ takes place
at moon. “Hence it becomes necessary only to " take, every day, one accurate
observatlon at this hour, to have with suﬂicreut preclsron an equrvalent of the

_ mean diurnal barometrical height' sought.”” - m= -

“Gonfix

/-—"*—/
iy

N ow, what is understood by the’ mea‘ dmmal ﬁezglzt is the mean term of .
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- Being provrded with the mean bmometrlcal height of each day, if we add
together the 30 muncatwns thus obtamed dunng the. thlrty days of the month
and divide tlns sum by 30 we shall have the. mean. barometrzcal hetght fm

: tﬁe monﬂz. A smular calculation applied to the 12 mean herghts of 12 months,
will give us the mean hezght Sor the- year. And ﬁnally, the latter deductlon
havmg been made for a number of years in’ successlon, will give, on an_aver-
-age, the mean absolute helght of. the barometer proper, /the locality upon |  which
the observatlons have been' made. These are th/ ﬁrst fundamenta results
‘which it is of the utmost 1mportance to estabhsh for every. promment spot upon

our globe. - -. : - : ‘ .

N oW, as regards the drurnal vanatrons of the barometer, these should be in-
vestlgated according to an analogous method ‘The: prmclples whlch we. have

. already laid- down will enable ‘us.to. determme these also,.and in- such 2 man-
ner as to avoid as much as. possxble the errors occasroned by the great accident-
al vamatzons of the barometer. Havmg sald that there were four: pnnmpal

_ dlumal varratrons rndrcated at two mammum and two: mmzmum pomts, 1t fol-
lows-that the ba.rometer should be. observed at the perlods of these greatest as-

J_cents ‘and descents “In the equatonal rewlone we have already séen that these

: .‘penods oceur at 4 and 9 A. M and at 4 and 11 P, M. - -But as. these penods

dmay, and do, vary in ofher regions of the’ globe, it will be neeessary to deter-
mlne, 1n the first place, the tlme when they are most hkely ina g1ven locahty,
16 take place. For this purpose it Wlll not require, more than three or: four select

:days of observatlons, made under the most favorable condltrons of the atmos-

phere that will present themselves. The mdreatlons of the barometer mus hen

,be taken down L every. ‘two hours, or, if posslble,'every hour The rule of practlce

vvhlch should be followed is very.simple. Generally speaklng, the hours of 8
ord A M., 9 A. M 3 P M and-10 or 11 P. M. appear to be those. most hkely

duected Thus, in each statlon, strlctly speakmg, no comprehensrve estlmate
canbe made: of the phenomena depending upon the pressure-of the atmosphere,

»unless at least “Jwe. barometrical. observations. be. taken. in -every twenty-four
_hours, and for each day, as follows st :

In order to obtain a numcncal estlmate of the dmrnal vanatlons it is necessa-

1y to compare together all the observations of the same day: that is to say,
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we compare the observatwns made at 3 or £ 4., w1th that made at 9’ A M
the ‘latter with that of 8 P. M, and- 0 on; the mean of a number of es-
‘timates derived ‘in this manner, from observatlons made’ for each period, en-
ables geometnclans to verify- their theories by these "experiments, and likewise
to assign the meteorological causes to which the phenomena aré due.
Observations -conducted according to the above method, as’ they require so
‘much punctuality and perseverance, will no-doubt be thought by some tedious
of execution  but this is the only way by which we can amve at the most
useful and satisfactory: results in the science. G i
But to continue: The indications of the barometer being subjected to the
‘influence of the winds, it follows that the mean helghts deduced from observa-
tions ‘made wrth that mstrument, will have drﬂ'erent values, accordmfr to the'
_“prevalence of certain winds. - 7 LT
As regards France and England, and on the coasts, experience has shown
that the heights to ‘which the barometric column ascends, taken under the in-
“fluence of the S.and'S. W. winds, are ceeteris pambus, less than when ob-
“served under the action of the N.and N; E.winds." The- former “ascents are
below, the latter above the mean_absolute hexght of correspondmg hours. It
" has, moreover, been dxscovered that the average of observations thus influenced
“by opposite wmds, is nearly a correct” expression of the true mean height: a
 fact whichis’ certamly very remarkable. - It becomes* necessary, therefore,
study the effects produced on the barometer by the pxedommant winds in each
’ Iocahty When, then,; a sufficient number of accurate observatxons will have
“been made along the shores of the oceans and inland seas, and that the 1mport~
“ant question of determining’ ‘their respectrve Tevel shall oceur, the circumstance
“of having attended to the prevailing’ winds will come-into play ; for it is more
"than probable that the effects of the same wmds are not the same in all coun=
tries. -In the United States, for example,- the results will probably be dn‘ectly :
the reverse of what has been observed i in France. o :
Finally : In order that" barometrical observatlons may -be comparable with
- each. other, both as regards those made on the same spot 2 and those obtained on
other localities, there are two sorts of Eotrections to which they must be pre-
* viously subjected. 'The first relates to the” phenomenon of capillary tubes ;
the other consists in reducing the- temperature of-the barometrical column, at
the moment of each observation, to some fixed -degree of the thermometric
scale; say 32° Fahrenheit. Tables'intended “to furnish these corrections, are
‘to be found;r/.ust treatxses on Natural Phllosophy

-

Ve



11

vI‘I.t !

OF THERMOMETRIC OBSERVATIONS, OR THE MEASURE OF TEMPERATURE: '
s oL Tl o ERN Sl B oy B I . ) R .
The most prominent circumstance in the-physical character of a . climate is
its temperature, - Now, as meteorological phenomena. are very much influenced
by the thermometric- condltlon of the atmosphere at the:t{ ==~y occur, it be-
comes a matter;of mdlspensable necessity:to i mqulre mto tTle Iaws that reg‘ulata
the distribution of heat on the surface of the earth,. TR T TO N A e
- This inquiry calls for a great-number of observatwns, made, asin’ the case
of the barometer; with the most accurate: instruments, and throughout every cli-
mate.. - The. meteorology. of -heat dates only from- the: commencement of .the
p‘resent‘centmy. - It is‘only- ‘within thirty. years that it can besaid to. have re:

- ceived a proper direction, by the umited assistance of :the most learned: mathes

matical deductions and the laborious researches of the most experienced -obser-
vers, Good and stationary. observations-have now:been begun at’several places ;
_numerous scientific voyages:have, been performed ‘in:all directions over conti=
nents, over oceans, and to the summit.of the highest mountains ;- very. interést-

© ing results have been obtained, that have suggested some important questioris

with regard to the temperature of -our globe, and-that are calculated to throw

" much light upon the: nature of meteorological ‘phenomena ahd upon,.several

points of ~physical georrr'tphy, when the’solution’ of - these quéstions 'will:have
“been. rendered complete’ by ‘a greater ‘number of - statlonary and more - dlﬂ'used
observatlons. Bubiine ; sl D Lt

.+ T'o co-operate usefully in-an’ exammatlon of such questlons, itis necessary
to determine;:in each locality, 1st, the: superﬁclal ‘temperature of the place ; 2d,
the temperature at various depths beneath the surface of the. ground 3d, ‘the
temperature at dlﬁ'erent elevatlons above the level of. the country

b

lst.—Of the supe7;ﬁcwl temperzzture, or. tﬁe temperature of the atmospﬁerc
kel zmmedzately above ﬂze sur, face of tlze grozmd S

Wo must deﬁne what is understood by mean tenzpe7 ature, as in’ the case of
the_'pammeter_we explained what was meant by mean height. - If observations .
e made with the thermometer every. hour, or twenty-four times, from one mid-

. night to another; the 24 numbers indicating the temperatures thus. ascertained
" being added tdgether» and their sum divided by 24, the number of observations
taken, we shall obtain precisely. what is:called the mean temperature of the.da)?.
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Bat, in respect to this, also, so tedious a labor is in general impracticable,” The:
first subject of rescarch, therefore, has been to discover an expression of the
‘temperature which would ‘be equivalent to the one sought and the ‘means of
finding which would 1ot ‘be‘so minute and fatiguing. *>'The “observations that
have already been made, indicate to o certainity that the mean of the highest
-and :lowest temperature of the day scarcely: differs from the ‘exact mean’of- the
twenty-four hours ;- and that, consequently, one is an equivalent of the ‘othes:
Moreover, the lowest or minimum temperatute of ‘the day - is found to oceiir’at
sunrise ;- and. the " highest or - maximum - temperature” takés ‘placeat ‘2 or 3

o'clock P. M. .All that is.required; therefore, is to “observe  the - thermorcter )

twice a day—1st, qt‘:'sunr_iéé,i2d;vét 2.0r 3 o’clock P: Mi——dnd we obtain‘an ex-
act equivalent of::the ’mean‘temperatﬁrej of -the day, as definéd above.. 7 <>
¢+ The comparison of: a great number ‘of »-obéervaitions has further pointed-out,
that the temperature. indicated at sundown will alone give ‘a very approximate
- equivalent of the mean temperature deduced from the‘combined observations

made-at sunrise and from 2to 3 P: M. - Thus;-'an-observer, ‘according to the ;

circumstances in-which he may be placed; may make yuse"bf either of theﬁé two

_ modes of ascértajnirig the. mean: temperature of ‘the:day,: or; what is nich niore
satisfactory, employ ‘them both 16 ‘obtain:ihe Tesult desired. * In‘a comprehen:
sive system of permanent meteorological observations, we would decidedly rec-
ominend the practice of ascertaining the temperature at sunrise ‘and from 2 to

8 P.-M.,, as.affording, ‘at. the: expense of: very little hlcohvenjence, ‘the irxibstA sats
isfactory data.” -In:the next place, the mean. temperatiire of the month-is’équal
to.the $um of the mean temperature of all the:days in the month divided by the
number of those days : and the mean temperature of the year is the quotient of
ﬂle’ sum of "the twelve:morithly’ mean -temperatures - divided by '12; “or ‘that of

the mean temperature of the days’divided by 365 for the common yearand by
366 for leap year.: - :: - Slam sl i s vy i i
It has been discovered; besides; that the ‘mean temperaturé of the year could

be determined by two other methods : 1st, by taking the mean temperattire of the *

month of -October-only, which is very: nearly its.equivalent; 2d; by taking the
annual meaﬁ»tempera_ture corresponding to some ﬁXed hdur of the day, which
hour, even in pretty higﬁ Iatitﬁdes, is found ‘,to be 9 A, M. But, as by these'
two methods we exclude the inquiry intg the méan-teémperature of all:the' days
of the year, (\vllich»is-ah important-element :in ascertaining‘the mean temi)éré‘-
ture of the months and seasons, and thus in arriving at'a kﬁowledg'é‘ of the'an-
nual distribw;}of ‘héat for - the - locality - tpon:which. the observations g’re'
made,) it is-”sfe rational and much more useful in & permaneént establishment

to a’dop_L“thc’modevofpracticc recommended ‘aboye, -~

i
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= Tinally, when an extensive number of the'mean anfiual.temperaturcs of any

_given spot shall have been collected, the mean of these all must be taken to es-
" tablish the .absolute mean temperature: of the place: *: This last-mentioned: ele-

ment is the fundamental one; which it is of the utmost importance to determine

for the greatest possible. number of places on our globe.- Many years.of observa-

tions are required; before any result approximating to the truth: cani be obtain-
ed. 'The absolute truth is itself attainable only on the supposition’ that the

‘changes to ‘whicli‘a locality is subject. are produced by:some regular oscillations

of its temperature :. whilst the supposition séems corroborated. by -the circum-

stance that all./ observatlons heretofore made"tend to. prove ‘the stability of

climates and lead us to suspect that whatever: vicissitudes or -apparent perturba-
tions they experience, are real osclllatlons, the periods of which, in consequence

 of their length, are yet tinknown to is: - But, had the fact been the reverse, and

experience: shown that the changes. of temperature in any locality take place
according to an indefinite progression; that the temperature of a climate goes on
progressively diminishing: or- progressively increasing, the object of the research
would not be:to determine the medn temperature;. but. to ascertain the ratio of
progression in which' the temperature of a climate goes on thus increasing or di=
minishing. It is very probable that, in such case, thelaw would be very indefi-
nite and complicated, but its existence could not be doubted:  since every per-
manent: phenomenon’ must necessarily: be subservient: to-some law which is
itself-dependent upon the cause of the phenomenon. - Such, however; we have

seen, is ‘ot the case: - Whenever a certain ‘nuinber of mean annual tempera-:

tures: have been determined, it was found: that they vary from each othér irreg-
ularly between any two yeats; but without _ever exceeding’ (except by a very
few.degrees above or below) -the limit which we have stated to be the absolute

mean temperature of the place. No series of accurate observations has’yet

been produced; which could warrant the conclusion that the temperature of the
locality upon: which they were made undergoes chianges that.take place in any

- ratio of ‘progression. ~On the contrary, every fact thus far tends'to confirm the

belief in thevStabiljty of climates. - It will -be felt; therefore; how powerful are.
the motives which should induce us zealously to persevere:in the-research of so:
important an element in our future calculations:as the absoluté mean‘tempera-
ture. A research of this kmd will not have been completed for.the different local-
ities, until the devmuons of each annual result from their absolute mean shall:
have been teduced to the lowest point possible, . ‘The more dissimilar the re~
sults, the more will it become. necessary to multiply observations-in order to
neutralize the effects of - the accldental causes of this dissimilarity. - In some

" climates, (between the tropics for example,) where those causes are but h‘lﬂl[lg’*



G

R s SN e e e o R e o WU SR

Sy TN TN L

14

in theirinfluence, o' single year' of ‘observations will allow us to deterriine the

exact mean temperature.. . This is not the case howeverin" thé climate of the:

temperate zones. At Paris, for instance; the means of twenty-one years of this
century; during: which observations have been made, differ from each other. by

as much: as: 2.7° centloqade, :s0-that an error of this magnitudé might result

from:adopting any one of these annual meafis as an expressxon of -the absolute
mean temperature of Paris. > But, by taking:the average of the means of these
21 years, the equivalent.of . the absolute m‘eéh‘tempera'ture’ of Paris is'found to-
be 10.8° cent.; in:whic most-probably: the errot is'reduced to 0.2° only. .

: A moment’s reﬂectlon ‘as to the great ‘consequences to-which labors of this”

kmd which are now being ' achieved everywhere, may lead, will ma.ke ani~
fest the immense . importarice of - similar ‘researches undertaken: in the United:
States, ‘whose varied, extensive, and ds yet. unchanged natural surface is sub«'
Ject to v101551tudes of temperature at-once sq great, so sudden, and so frequent.
"The companson of. a-great number of mean temperatures ascertained for many-
splaces;will' enable'us to_determinethe law of the decreasé of het for each me~

xidian. from the equator to-the poles, as well as that- for each -vertical : ‘height -

«according to- its elevation above the level :of .the-sea. - The latitude~of ‘a spot’
.and its absolute’ helght a.re the two ‘most general circumstances by which-its
‘mean temperature is a ‘cted but the influence of these circumstances is
;greatly modified by a m Ititude of secondary and local causes, some of which
zare:constant-and others vanable ~Among the most prominent: of: these modi=
fying causes, may be mentioned. the ‘distance of - the: locality. fromthe ocean
from great lakes:and large rivers; the vicinity of ‘mountain: chains - the. incli-
‘ation of ‘the:soil, its: nature; ‘its: mode of ‘éultivation ; ‘the prevallmg winds 3
finally, all the phenomena dependent upon the’ barometnc condltlon of the at-

" mosphete: ol -

+:It might seem, at ﬁrst 51ght that it would be 1mposslble to estabhsh any ‘or-
der. amongst amass of facts brought about in the midst of so ma.ny dlsturbmg
causes.:" science, nevertheless, by: carefully analyzing -and comparing then' Tes

sults, has:succeeded in-discovering thé comprehensive law by which these va--
ried plienomena are regulated: Humboldt has been the ﬁrst to lay open thls .

vast and:interesting field of inquiry.

-“With the assistance which:is denved from havmg ascerfained the mean tem.:

perature of places, we are enabled to'determine the.limits of all vegetatlon, and*
to draw a series of curves;: called isothermal lines, (or-lines of equal temPera-
ture,) all round the globe.". Viéwing the climates-of- the :zones comprized ‘be-
tween these lines, we detect the causes of ‘the similarity- or difference in their
~vegetablé productions, as-well as the influence they respectively exercise on the
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enimal economy .-and in. reférence to-the distribution.of heat over.them, thess,
zones come to be classed as constant climates; variable and excessive. climates,-

which, when compared-together; reveal. to s many:of the circumstances influ
encing the industry; the customs,.and thé - progress of:civilization. among: their

 jnhabifants.  For each climate;: on the;other hand,: the mean temperature-of

the days, of the months, and of:the seasons, and-its.extreme temperature, indi-
caté the nature, facilities, and resources. of the agricultural pursuits'which can
be.carried:on ‘within it; while the/marked difference in respect-to-temperature
existing. between one climiate and. another; likéwise explains consequent varie:
ties in those productions which promote the interest- of agriculturists, excite in-
dustry, and serve to animate commerce. - TR T
Tinally.. : Next to the solution of these questions, which-are-of such imme:
diate interest, we are led.to consider those of a more: general- character, viz?

- Is it true that the we;stern?éoasts of the old and new continents:have, on an

average, in the same latitudes, a sensibly highér temperature than theé eastern
coasts? Is it true that the westérn coast of. Europe has a higher average tem=

_perature than the eastern coast.of- the“United States of North-America? -Is-it

true that the old.continent is warmer than the new . &ec.00 = e

-9d—Of the temperature at various depths beneath the surface of the earth. :

. From experiments which have been undertaki within'a few years, it is in-
ferred that, there exists a stratum’ situated 2 c"e)': lin depth beneath the surface
of the earth; the temperature of which-has remaitied the same-during centuries,
Observations made at the depth of 85 French feet in the cellars under the Roy-
al Observatory. of Paris prove that-for:more than-fifty years back the tempera*-
ture of :that place has not varied the 0.25 of a degree above or below the:con=
stant mean, which is ascertained to- be-10.82° cent. Unfortunately; Paris is
perhaps the only place where observations as regards this subject have been as
yet madein sufficient number and with sufficient precision. ~So constant and
regular a»phenoménon, ‘however, could not-be considered the effect of an acci-
dental cause. - Hence philosophers have been led to imagine that; éverywhere,
at a certain depth beneath the surface of the ground, ‘thereis ‘a point at which -
the temperature remains ‘constantly the same, whatever may “be the "ch‘z‘nige's
that take place in ‘the- course of the yéar throughout the sﬁperiﬁqﬁmbent soil
‘and atmosphere.  Ify then; we suppose a éeétion..paséing all round-the earth
‘through all these points.of constant temperature; we shall have an idea of that
‘subterranean stratum -é;illed'thé stratum of invariable’ temperature, - (couche
invariable;) ab-which‘all the accidental ahd régular changes ‘brought about by
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the ':iltern:ition»of‘vday" and higlit and the succession-of ‘seasons, on ’thei'si]pefin’-;
cumbent soil; vanish, - But the question is, At 'what depth do we meet with-
this stratum of invariable temperature ? - As we lack ‘appropriate’ observations:
made. at various depths in' different climates, this question cannot yet be decided
‘experimentally ; but we are warranted in concluding, theoretically, that in"all
localities the limit of invariable temperature cannot deviate much from the mean
temperature of the superficidl -spot which ' is directly over the stratum.where
the observations are carried on ; and that, in general, to find this: corréspond-
ence, we must penetrate 2, 5,10,20, 4(), 60, - &c. fect-below the suiface, ac-
cording to climate, * It will readily-be imagined that this stratum-of invariable
temperatiire must represent an irregular curve around the globe, determined by

© athousand internal and external local causes; arising from.the peculiar natute

and configuration of the ground “What the dlrectlon of this curve 15, must be
deduced from future experiments. "’ ot e
There are other thermometric observations equally deslrable to be consxdered

" in this séction, viz: such as-might be conveniently made at varios depths be-

‘tween the: surface yof' the ground and-the probable limit of invariable tempera-
ture. ~So far we are acquainted with only few experiments- of :this kind ; and

- ‘these are mostly confined to moderate depths: they are hevertheless sufficient

:tosindicate some very curious and remarkable circumstances as regards, the
movements of temperature according to seasons, from the surface of the ground
‘to.the stratum of invariable temperature.. Thus it is ‘observed that the oscilla-
tions of these temperatures diminish in extent as we. descend, and thermoine:
ters sunk .into the soil at ‘equal 'depths in-several locahtxes where the ‘mean
temperatures are the same, still give very different results. . The upper stratum
" of soil, taken from a. few lines under the supexfices to the depth of an inch
only, always indicates a very different temperature' from that of the .ambient
air: whereas- the surface itself, during the day is much- warmer; and during the
night_ much colder, than- tﬁe air. These results are, however,’ ‘modified upon
every locality, by many. causes, the pnnclpal -of which are, the sort: of: climate
and the nature of the soil. * Whenever the influence of. these causes shall have
“been fully appreciated, it is evident, that many important and -useful facts; niot
only mterestmg to meteorology - but subservient to'the purposes of agnculture
“and. domestlc - economy,, will grow out of : this knowledge :
Finally : if we ‘penetrate beyond the stratum of invariahle temperatur
measure, with the requisite precautions, the degrees. of sensible heat at. all ac-
cessible .depths, we sha “thereby be enabled to-throw some light upon-one. of

the most mterestmg\g sstions in:the natural sciences, viz : that of the existence
or non-existénce of an internal heat—a central heat. »Thls subje(_:t stands pre-
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eminent in, modern. theones of thie earth, as serving $9 explain- the phenomena
of earthquakes, of volcanoes and the eruption of lavs\',_ ¢ cause of the perma-
nent hlgh temperature of thermal springs,. &c. .

. The fact that the temperature of the carth increases as we descen(l towards
its centre, | was ascertained nearly a'century ago,. by .observing’ with the ther-
mometer at successively increasing depths; but it was only some time after,
that the 1mportant questlon to which this fact gives rise engaged- the serious
attention of* phllosophers, and-took -a proper direction. - “Obsefvations tending to
- confirm the fact have been made in the principal mines of Europe, in France;

Germany, and England. - In Mexico, Humboldt was enabled to determine the
temporature of -the. mmes of ‘that country, to the depth of 1713 English- fect.
The following . are the. punc1pa1 consequences deduced from the. expenments
 that have so far been made: : o -
oL Inall places where observatlons w1th the thermometer have been made
‘beneath the invariable stratum,, there is no known exceptlon to. the rule that
the temperature increases with the depth.
- 2. Beneath the 1nvar1able stratum, the temperature pecuhm to each stmtum
ﬁalong the same vertical line is likewise' invariable: . :
~3. The proportion in_ ‘which the temperature increases s with the depth is. often
very different in’diffefent. localities. : The reason of this is readily found in the.
various causes, that modlfy the distribution of heat throughout the dissimilar
mmeral strata of the, globe, - Enough is aheady known, however, to allow it
to. be stated apprommately that to obtam an increase.of 1° centigrade, 11; is
necessary t0 penetmte from 82 to, 98 feet, below the stratum_under examina-
jtlon. : - § :
S Ifwe take- the data furmshed by the observatlons made in the cellars of the
;Royal Observatory at Paris, it may be. conJectured that, at the depth of about
one mile and a half, the heat is about that of boiling water ; and ata very small
tlepth compared with the radius of the earth, it must be sufficient to fuse lava
.and the greater number of rocks. VVhat is it, then, that; takes place in. the cen-
tre of the terrestrial globe 1 Whence the origin of this internal heat? Is it
‘produced by che1mcal combinations that are incessantly taking place at various
depths, ‘and mxght ev1dent1y thus give rise to the. phenomena of -yolcanoes ?
Are we to understand it to be the central ﬁ7 ¢ of the. ancients ; or is.it not rather
,to be- consmlered as the: result of a primitive heat, nnparted to the earth at its
origin, which has mostly mamtamed itself at great depths, but has been par-
tially diffused, according . to. definite. laws, throughout the more superficial
strata ? - This important question is at present reduced to the discussion of the
two latter opinions : it awalts a system of observations more completc than any

3
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thing we as yet, possess; to enable theorists todecide in favor of thiat which'shall

more satisfactorily account for the astronomlcal and geolotncal phenomena con-
nected w1th the physwal constltutmn of our globe. . :

3d Of ﬂze temperature at dzﬁ‘erent elevatzons above ﬂze .surface of the
o - : ground : : ;

We have aIready had occasion to state that the temperature dccreases as. we
ascend. in the atmosphere.’ This phenomenon is made €vident by the perpetual
snows that cover many high. mountains of the old-and new continent.- Natu-
ral philosophers have been fora long time: mvestlgatmg the law: by -which this
diminution  of heat is “regulated and the causes to. which it may be ascribed.
There still remaxns something to be done, and North America presents us, in

“relation to this subJect a region of inquiry as yet unexplored. - The following
is the principal observation that should be made: ‘to determine simultaneously
the temperature of two or more stations the elevations of which are. known.
A review. of the observations of this kind that have been already.made.in Eu-
rope and within the equatorial zone, -demonstrates the fact - of -a diminution of
temperature as we ascend in the- regions of -the air. - The mean of ' the -actual
results gives approximately a decrease of 1° cent. for every 541 feet- of eleva: ]
tion,  But it is'also found that, in general, the diminution ismot exactlyin

proportion tothe elevation. - This: proportion is more indefinite; according as

the temperature of ‘the place happens to be influenced by’ the prevailing direc-

tion of the winds'and' the regularity with which the seasons' succeed to. each

other. 'We cannot expect therefore to obtain a strictly accurate expression of

the law, until observations shall have been made Wwith sufficient precision, and
in sufficient number to. give usa falr estlmate of the vanable elements that

enter into the calculation. -

Many strange hypotheses were formerly 1mag1ned to explam ‘the dlmmutlon
of heat-as'we ascend, so as to discover, at the-same time, the cause of ‘the pre-
vailing cold ‘on the summits of high ‘méuntains and in the upper regions of the
atmospliere. ~This- phenomenon’ no longer pfes'elits anj diﬁicﬁlty ‘to natural
philosophers, who more readxly explam by well- known propertles of *heat and
air susceptible of experimental  illustration. - The presence of perpetual snow
on the summits. of high mountains is evidently explained in the same’ manner.
But it is-the business of - 11ie'te0rdlogi§'ts “to furnish db’servations‘ eénabling us to
determine for all climates ‘the heiglit at which it is necessary-to ascend the sides
of mountains, to reach the line which separates the limit of pelpetual congela-
tion from the soils that are more or less adapted to the production of the different
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families of plants. At first sight it would-appear that the mean' temperature
of the air at the beginning of the line of perpetual snow ought'to be the de-
“greeof melting ice ;. but this is not the case. In some places the mcan tem-
perature of the air at the snow-line is. about zero, while in others it is below.
The limit of perpetual snow depends chiefly upon the temperature of the hot-
ter. months of the year’: it'is higher or lower, according as the temperature of
-these months augments or. diminishes from one year to another. - Itthus expe-
xiences annual oscillations, the extent of which necessarily varies with the phy-
sical conditions of the locality. ¢ In fact, the temperature. of the hotter months
.on any ‘spot specified in reference. to: its height -and geographical position, will
depend upon the nature and inclination’ of the ground, the prevalence “of cor-
tain winds, and the general condition of the atmosphere, clear, foggy; &c. ;and
all things otherwise equal, the limit of -perpetual snow will besides be more or
less clevated in propertion-as the ‘previous accumulation of snow will itself have
been more or less considerable. 7. .7 o ap i .
This brief outline.of the phenomena to which we have just alluded, will, it
is hoped; be sufficient to arrest the attention of:observers wherever may be had
an opportunity of studying all the circumstances that belong’ to them. The
principal facts to’ be attended to; are; to determine the- height above the sea of -
the limit of perpetual snow; and the extent of :the annual-oscillations of this
1ine; to -ascertain the mean annual temperature of the ‘air at that elevation’s,
o describe the locality in relation- to'its general configuration and:the nature-of
its soil ; and to fix'its*precise geographical']j;ositiori. - In doing this we not only
-advance the progress of meteorclogy, but likewisc. furnish. facts towards the in-
-terésting consideration of the geographical distribution of plants and animals.

""" The temperature of waterss. - =
.. T complete the system of thermometrical observations ‘which we are at-

. ‘*ﬁ tempting. to lay down, we have to consider some of ‘the phenomena belonging
! ‘to the temperature of ‘waters" in -their various modes- of ‘distribution over ‘the

‘globe. .~ S RO S A T S
Of the tempemturé of “springs.—It has been found. that the temperature of
surface’ springs which flow abundantly. varies scarcely. from 12 to 2° cent.
“through all the seasons of the year. -In general their miximum degree of tem=
-perature is obtained towards the .month of September: and-the minimum in
March.. The idea naturally suggested itself. of “‘comparing-the mean tempera-
ture of those springs with that of the ‘i over the . spots'whence they issue :
-and it has been found that,ixi the- torrid zone, the mean. temperature of the uir
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is generally higher than that of the spririgs ; ‘wheréas; in the temperate” zoics,

the contrary is observed ; the springs hete are‘somewhat warmer  than' the air,
the excess ge‘ﬁerally increasing with the latitude,  From: 80° to 502 latitude,
the differénce is"about 1° cent but from 60° 10:70° the dlﬁ'erence is as: much
ds from 3° to'4°-cents <t : T Tl

* The tempetatire of springsis ccrtamly aﬂ'ected by that of the mmerul strata
whlch they’ traverse ; but there is a very important- distinction to be made be-
tween those springs that are-small and rise: slowly, .and those. that flow abun-

-dantly.  'The waters of the former will impart but very little heat to the min-

‘eral beds through’which they pefcolate, while;.on: the contrary; their own tem-
perature may be greatly. changed by. the:extent of the mass :which they traverse’;
‘and they will -carry to-the’ surface the” tempefature, which - has. thus been im-
parted to them: . The waters of springs that rise:quickly and flow abundantly,
.on the other hand, heat thé colder or :cool- the  warmei -strata through .which
they pass; and reach the surface with a temperatiire - véry-nearly-equal to that
of the subterfancan: basins from ‘which: they-aré derived.: - 'Whatever changes
théy may experience from :this cause- w1ll be Iess in propomon to the greater
quiantity -of: water emitted.: Sl B : ‘ :

Thes¢ conclusions, to- whlch we ard naturally led are fully conﬁrmed by the
-éxperiments ‘made: in France on the temperature of waters in artesian-wells. _
‘The greater the depth of :these wells, . the higher the temperature of:the water

" flowing from’them'; but the temperature’ of the water brought to the surface:-in

-éach is-invariable. *And this condition 6f the-water, at its’issue, must-be very
-nearly that of -the deép resérvoir-byiwhich it'is furnishied: - - This- sub_]ect like-
-wise, offers an illustration-of- the.'increase of -heat:‘from the suiface to_ the inte-
rior : for if there were not a'constant source of heat-below, it is evident that the
alternate descent of the cooler-and ascent of the warmer columns would gradu-
ally bring the water to the temperature of the surrounding medium. We see,
_therefore, how well-deserving the attention of meteorologists'this subject of as-
- certaining the temperature: of :springs has. become.  -In .the" natural, smences
-every isolated fact has 1ts value : thé:most-simple-fact the. observatlon of: wluch
at the time appears the most indifferent, never fails in the end to assume some

" degrec- of interest and’ of tsefuliiess3 We-have only. to wait:the time when. it

~can be.made available:’- ‘Thus; with respect to springs which flow rapldly and

-abundantly,”the depth of ‘theif source is indicated: by the temperature of-their

-waters. ‘Tt-may be affirmied of those that undergo slight changes with the- sea~
- sons; that their origin-and subtcrranean flow is- between the surface of the. carth
and the station of invariable temperaturé. Their'soutces caimnot belower than
/60 or 80 feet.  ‘When the law of -the diminution of  temperature from the sur-
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face to the‘,ihVariablé stratum: shall have been ‘correctly. laid down, it will then'
become possiblé to state-the precise depth of ‘the source of a spring:whose va-
riable temperature within certain limits has.been dscertained.. <.~ RN

" Firlally, the mean temperature ‘of surface springs may serve to give approx-
jmately, at least betwecn the paratlels of . a‘\%‘?’"andﬁs". latitude, the mean tem=
perature of the places Where they occur. * It may be stated, also, that springs
of a cdristzmtly"ilnifonn'»temperatilfé,‘» have ‘their-origin below- theé: invariable
stratuim.  This témperatire being ascertained, - the depth of -the well may be
calculated; and vice 'vqr;sa, the temperature of the water-may be pfédiéted from

the: depth to whick the well is bored..: " o7 20

.. The preceding Yemaiks apply ‘to natural springs only,. and do not-relate to

thérmal springs, nor those ‘sudden eruptions of water, mud, or gas, observed.in

. different countries;  and particularly ‘in the neighborhood of active volcanoes:

The sourée of -the heat, in thermal springs, hds greafly occupied the attention
of metéorologists and geologists. * The fziéts':in ‘relation to’ them appear to be
complicatéd: * ‘We are not'yet able to ‘say ‘whether those' waters ‘owe their ele-
vated temperature to the depths at which they take ‘risc, or to some particular
processes going on in the Strata through which they percolate. - This -subject

 still presents an-amiple. field- for beautiful résearches : -meteorologists ‘should

neglect no opportunity whichi may offer itself of ascertaining: the-temperature
of these springs; and noting:the geological particularities of the spots at which

they fssue: 77 T L i s i
¢+ Of the temperaturé of lukes and rivers—The surface water of lakes experi-

" ences vei'y‘con’sidéirable,cha.nges of temperature : ‘in winter it freezes 5-in sums

mer it is heated as high rasr 909 to 25° cent. At certain depths belowithe sur-
face’such ‘variations iré no longer peréeptible: It would seem, therefore,.from
thisﬁfac‘t alone, that the law’of ‘the distribution-of heat, in' a liguid mass, oper-

~“atesivery- differently-from ‘what it.does in’a solid. - Here, then, is another inter-

esting question to be examined, reqiiiring thermometrical observations of great
dccuracy, to be iade as’inuch ‘as possible simultaneously, at the surface and-at
various depths inﬁc‘aqh-.lake; - T'he expérinerits that‘have hitherto. been made
in Burope,:lead to this ‘remarkable: conclusion . that the:témperature of the wa-

ter at'the bottom of “all lakes  is-niearly :constantly ‘the same, ‘and: much Jower

than the mean temperature:of: the" country.:: "This cifcumstance, taken in:con:
nexion with' thefact that the maximum. density of watér is fiwéd, has furnish-
ed the fundamental principle which serves to explain- the mode. by which an
équilibritm of teniperdture is established in latge:masses of water, and’all the
peculiarities in the phenomenon’of their "(l:ongelatiqn;, ~TIn’fespect to rivers, the
mode in which’ the distribution ofheat. ‘akes plice:is Dot precisely - the same,
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The motion impdrted to the watery: molecules  produces a coristant intetmixture. .
of “the upper.and inferior layers, thie effect of: which is.to establishi an equality

_of temperature ini the whole mass. . Nevertheless,-as this motion is not of the

same kind in the middle as on the sides, and as it appears, moreover; to bé dif-
ferent at the surface from what it is at-the bottom of the river, it gives rise to
a multitude of interesting contingent ,phenomena,-- Of these,; the phenomena
of congelation are the only ones” that have been so'far -examined- with care.
Science claims a system of observations upon Whlch to found a general theory
ofthewholesubject. Dot e e et e T e T
The best mode of conducting the observatxons under thls head appears to us
to consist in makmg thiermometricil ones, once a morith;-at an interval of 30
days cach, dunng séveral: years.. - Those expenments are to-be’ made at the
surface and at the bottom of *lakes and rivers. = In summer it-will be necessary
to ascertmn more partmulally at ‘what depth.the heat will reach. -In wintér,
the same interest should be attached to ascertammg the temperature of the sur-
face water at the moment of- freezing.": ‘For deep lakes; itis requlred to verify.
whether the process of congelation commences_ always at the surface, without
ever penctrating ‘to- any considérable depth. " I‘or‘ rivers, it -will be proper to
state the proofs that, under’certain c1rcumstances, the surface “waters are the
first to freeze, whilst under other circunistances, the~process commences at the
bottom, &c. : These subjects of consideration are merely hinted at, to awaken
the interest whlch such important researches must necessanly excite. ...
Of the temperature of the ocean.—This Subject is alluded to-in this place as
a complement to the general theory w1th regard to the dlstnbutlon of heat over

our globe. .0 v : :

- For many years back, the most skllful na.v1gators of - d1ﬂ'erent natlons have
traversed the ocean-in’ all directions;, and have instituted, in relation toits tem=
perafure ‘and the phenomena "attendant upon it, a system of observations of
‘the greatest importénEe;to’.meteorolégy.' “These observations-lead to some sin-
gular conclusions on the subject of the’distribution: of heat throughout the:agi-

 tated mass of waters enclosed within the extensive li‘niit's of ‘the ocean.. “We

must waive thie consideration of- this subject; but: we-canriot réfrain from the
desire of raising the emulation of the officers:of ‘the United States Navy to this .
additional ‘opportunity ‘of "acquiring honorable distinction ‘by-taking an active
part in researches whlch at present engage the attentlon of sclentlﬁc nav1gators ‘
of.all nations, "= ge : Do o :

‘Such, then, are the various sorts of thermometncal observatwns w1th whlch
meteorologlsts should oceupy}b.emselves. When a great number of” aggregate
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:t"“'e ; the causés that co-operate in maintaining through the entire tass of our plai-
lity, - et, its proper distribution of heat, and even all'the varietier. of temperature to
the

which it is subject; but this great desideratum cannct be filled up without &

- dif- final appeal to the matheratics. The grand result must be yielded. up into

e o the hands of the geometrician, to be dealt with according to the principles of

ena his analysié ; from which ordeal it must return to-us enriched with the most
e+ . valuable consequences. ‘ St .
cory. | S '

fous | B . . . .

f:‘;o | " OF THE OBSERVATIONS OF AGCIDENTAL PHENOMENA IN METEOHOLOGY.

sy The fandamental principles of fneteorology are established upon the two

nter, | systems of observations that have been illustrated in the preceding sections.

sur- : : o :

oxif : It is hoped tl'iaf tlie details there laid down will have been svyifﬁ‘éién'.c'tq afford a
ely proper esthn:ité of the usefulness of such investigations. It must, llevever, be

hout borne in vmim'l that their utility is altogether dependent upon ‘the care, thé reg-
181“1:9 ‘ ularity, and the cohsténcy_ with which the expéi'iﬁlérits will ‘haﬁi' ‘been cont
;t tthz » Ql‘;c/tcd. We topk ‘pains to mslst ‘on the ‘I}eces'sity of these corgd_i'ﬁc‘)@; :fQ’é'
aken : Wxthout; them the Yvhole labor becomes fruitless, kan‘_d_ loses all claim to that
public regard which is attached to scientific productions. If we have succeed-
ed in treating a subject yet so novel with that logical precision which it'was
ge as our wish and endeavor to bestow upon it, it will be perceived fhgt'the t'WTO sys-
over tems of obser’va'tiidﬁk are almost always V'insepa’rb.ble'jﬁ'om"bne another, and that
Haile ; ) '»t'hey'serv'evn"mtqally to,_eluf:i(?atq:tlllq re;ul‘ts obtainegl:liy each. »We ngeq 'n/afe;
tom- | to the principles only on which the barometer an(l thermometer have be:eri"_son-
)bns of ‘stxfu‘(;téd, tq;undérstabn'd that the phenomena Whlclh tl}o_sg_ 'instrunllen‘ts are re.-'
e ‘spectiyely intended to illustrate, being intimately connected, will on most occa-
J ogis ‘ siqns require' the“simultane'ous indications of b’o?;h.* It i“s'svbby’ thus atteh@ihg
We . to'the, joint int@lliggnce‘which they impart, that; from bemg objects ‘bf m’érfly
| the ‘ :c’pmm(}njuvse,"ior §imple :omaménts oi: thfa dr’a:wirg’g’afopn.l,;' th(a. pqrp.rn.et_g fmd
 this A ‘the;rmox‘neter. have become the 'n‘i::’)Sf 1’n(-1lspensabvle ?e"qu}sltt?s in ‘I")141.1¥0‘sqplnca\:l‘
active l‘ B 5.1 / DI . RS . _‘V' T !
;@tors X * There is generally, and always should be, a thermometer in'the mounting

ST ! of the barometer, called the thermometer attached, which should always be ob-
7hich { served with the barometer ;. and at the same time observation should be made
| on a detached thermometer; so that a complete barometrical observation must
egate have associated with it observations of the thermometer attached and the ther-

cover . | mometer detached.

v
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researches. - Considering the simple: ‘mode of construction of these- 1nstruments,
and, the case;and convenience with wh h - they are used, we have 1ndeed ;reas
son_to be ﬁlled .Wwith surprise that, with apparently : such slender means, plnlos-
ophers should : have succeeded in; making discoveries alike astomshmg by thelr
number a.nd 1mportance. G e 5 I :
It remains for us to treat of those acczdental phenomena that relate to meteo-

of the observatwn qf wmds

It is not contemplated under thrs head to treat of the theory of wmds. Tlus
extensive and comphcated subject about Whlcll so much has been Wntten, em-
braces:as yet no. general law to which its .accompanying phenomena can beire--
ferred We must conﬁne ourselves to some remarks concermng the. 1nﬁuence
of wmds upon the baromet 1 ] ecessrty of observmg and revrrstenng
t mer, lmay also nrotely assist in
e crdatrng the ge eral theory of the meteorologrcal agent. g We have already
smd that the drrec g‘reat mﬂuence 1n deter ini

every trme an observa-r
To thls eﬁ'ect we. may drrect attention to the cours_ of he

his appearance mdlcates the action, of superp ed
and co-exlstmg currents, contendmg,

be noted.”.In general the true
hence 1t is proper to reglster only those currents that rongly c
order to avold the mtroductron of any_ doubtful clements in -the '(hs“ ssion of
the observatlons afterwards.k The dlrectron of the wi bemg wel defined,” it
1s next reqmred to state as accurately as possrble its strength which is estima-
‘ed Dy its velomty For this purpose, the annexed table, exhrbrtmg the clas-
“sification accordmg to vélocity, and the terms’ generally used to desrgnate their
character, may be consulted,” . 77 ; : -

! Wmd barely perceptrble, whose velocrty is 0’ .4 mches per secon

5 perceptrble, ) dO‘ -
. moderate, . do.,
brisk, ~do,




j
i

95

‘Wind, strong, "~ whose velocity is 33 feet per second; - -

very strong, 2do, s 66 dos e doyi Sei g
s gtormy T Sdow e dod T des T
*':. great storm, Sedoy o LRBIEM  idey e T
“hurricane, ;o l o T 1180 T do, s
violent hurricane, -+ do. 14760 doy e o o

-~ It'has been remarked of winds that they are produced-in two ways—=by po-
pulsion; and by what has-been terined dspiration, - It is only when/they blow
strongly, that it-can bé determined :by'which’ of ‘those: two modes they fake
place. - The wind - is said to- be" produced by propulsion’ when the’ blast and
current are in-the same direction. This'is of most usual occurrence: It is said
to be produced by aspiration when the blast is in one divection and: the current
in an opposite one. - Ini'this latter case'it appears to begin ‘at that point Zowdrds
which it bloivs.” There are many instances of the kind;'* The ' sudden: con-
densation of vapors existing in the bosom of the atmospheric ocean, is no doubt
one of the principal causes in the production' of wind." *This é&ﬁdénsatioxl oc-
casions the fall- of ‘rain, which- produces a vacuum, and- originates the ‘wind;
The annals of meteorology are encumbered with the acéounts of disasters oc-
casioned by those violent winds more particularly designated ‘as storms and hur-
ricanes. The' chief characteristic: of these is their excessive velocity. * Thé
N. E. storms on the coast 'of North America furnish us‘unfortunately but too
frequently with opportunities of observing ‘them. - It has ‘been remarked that;
in general, they begin over the Gulf of Mexico, and move on towards the north,
by aspiration. 'Whenever an occasion presents itself of observing and de-.
scribing the phenomena that accompany these storms, it should never bé neg-
lected ; for a comparison of all. the: circuinstinces appertaining to an évent of
this nature, when collected in various stiges of its progress; is-extremely useful
in leading us to the- discovery of the origin‘and causes. We might cite ‘a great
many examples of such storms, but’ we' shall content-oiirselves with recalling

-the leading particulars “of ‘a very memotrable “one ‘observed by Dr. Franklin,

This distinguished- philosopher relates (Lettérs and Papers ‘on’‘Philosophical
Subjects) that, in" 1740, he ‘Wwas prevented 'fréﬁrobs'ei*ving*an eclipse of the
moon, at Philadelphia, by ‘a'N. E. storm, which came’ on'about 7 6’clock in the
evening; and which lie was surprised to find afteriwards Was not folt in Boston
intil 4 hours Tater, Compating subsequetitly many accourits of this sform, as
it manifested itself at various localities" Dr, Franklin' discovirod that ‘although
it blew fromi the N. E."it was advancing all the while from' the S. W, at the
rate of about 99 miles per hour, or fieatly 145 feet per second. It was, conse-
quently, & violent hurriccic, which; blowing in one"direction whilc it advanced

4
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in another, was produced, as we have said, by aspiration.- -Dri Franklin sup--
posed that it was owing to some great rarefaction of the air in or:near the Gulf
of Mexico, But, every thing being considered in relation:to :phenomena of
this sort, there is nothing to. be concluded of them ‘farther than-that they are
great movements of a body ‘of the atmosphere, actmg w1th a- momentum pro-
pornoned to its velocity. ; :

- There are other phenomena, fortunately more rare, but much moré destruc-
tive in ‘then‘ effects, which ought likewise to be observed and described by mete-"
orologists. Among these we may mention water-spouts: - These meteors often.
make their appearance on land, where they overset trees -and houses’and de-
stroy every thing which opposes itself to thexr violent.impetuosity.- - They-are
more frequently met with at sea, where they appear as enormous-clouds of a
columnar form, or that of an. inverted ‘cone, several hundred feet high.. The =
causc of these phenomena has not yet been satisfactorily assigned ; we are én=
til‘ely at a loss for ‘so formidable an agent taking its origin in the midst of the
air, Before we can pretend to explain the nature of water-spouts, then, we
must have collected with care a detail of all the circumstances by which they
are accompanied.’ Sl e - e S

Does electricity perform any part in the productlon of water-spouts 1 A cat—
egorical answer to'this question would possess great interest ; therefore, when-~
ever this phenomenon is presented, it should be closely examined if thunder.
and hghtnmg be then engendered SRt e e

- T ade wmds

 The trade winds may yet be objects of research,' as the practice of navigation
often -limits itself- to single perception, with which science is:not satisfied.
Thus, it is not trué, whatever may be said to the contrary, that, to the north of -
the equator, these winds blow constantly from the N.E. and to the south .of
the equator constantly from the S.E. ' The phenomena are not the same in the
two hemispheres ; and; moreover, in each place, they change with the seasons.
Daily observations of the real direcﬁoﬁs, and, as near as possible, of the strength
of the oriental winds which prevail in the equmoctml reﬂons, would be a use-
ful acquisition to meteorology, =~ : - e o
The vicinity of continents, above all that of the Westem coasts, mod1ﬁes the
uade winds both in force and dlrectlon It sometimes ‘happens that even a
wcstcrly wind replaces them. Whetever this change of wind is manifested; it
is proper to note the epoc}_x of the phcnomcnon, the bearing of the:neighboring
coast, its distance, and,'when it can be done; its general aspect,” T'o show the

T T e T e e s W e T L e e SN M O
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uhllty of this last recominendation, it will-be :suflicient - to say that a sandy re-
gion would act much sooner.and much-more powerfully than a country covered
with forests or other vegetable substances. -

The sea which bathes the western coast of Menco between the Sth and 22(1
degrees of north latltude, wrll give to observers -occasion to remark a complete
inversion of the trade wmd -They will find -an, almost-permanent westerly
wind there, in the equinoctial regions, where we should expect to'see an easterly
wind prevail. In these parallels, it will be curious to note to how.great:distance
from the coast the anomaly exists; and at- what. 1ong1tude the trade wind re-
swmes its general direction, s : :

. According to the:most generally adopbecl exp]anatlon of trade wmds, there
should constantly be, between the tropics, a superior: wmd blowing ina con-
trary direction to that at the surface of the earth. There have already been
cellected divers. proofs of the emstence of :this counter .current -of air. - . The
observatlon of clouds, and. partlcularly of those called dappled clouds, ought ~
to furnish special indications: from which. meteorology- would derive advantage:
The time, strength, a.nd extent of trade winds: form, in short, a subject of study
in which, notw1thstandmg the lnultltude of 1mportant observatlons, there is
much - to glean L ; : ‘ :

Of hyov omelric- observatwns.

A 1arge class of atmosphenc phenomena wluch fall w1th1n the provmce of
mieteorology,. are-occasioned by foreign. substances suspended in the air; in
which they accumulate with greater or less rapidity, and from which they may
be removed.-either quickly or slowly, -according to circumstances. - It is neces-
gary- to inquire-into the origin, the properties, .and the various appearances. of
these meteoric substances.. - Hence ‘we have a new series of difficult questions
to examine in relation to the followmg phenomena dew, (serein); white and
hoar frost; fogs; clouds ;-rain ;- snow ;- spicular snow,. (gresily; sleet ; hail ;

_also, the fall from the - atmosphere of certain smgulal substances, and of aero:

Iites, properly so called. : : :
The watery vapor suspended in the atmosphere under the dlﬁ'erent forms in
which we find it, appears, of all ‘the substances thus suspended, to exert. ‘the
greatest influence in producing the phenomena we havejust enumerated. The
“principal property of this vapor, which it is necessary for us to examine, is its
elasticity - - it therefore becomes necessary. to 1nd1cate ‘the means used to meas-
re-the elastic force of atmospheric vapors. - : SEUE :
Tho mstrumems that serve for this.purpose are the hygrometers.. They
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-ave of different classes  oné class giving immediafely-the meastre; while anoths
er class affords the result only indirectly and" by mieans ‘of ‘inductions more or

less uncertain. Those of the ﬁrst kind are generally constructed on-the prln-
c!ple of the condénsation of vapor gradually cooled by some convement ar-
rangement the second kird depend upon the absorptlon of morsture by differ:
ent substances.:” Of ‘all “the  Liygrometers’ of thls class, there is norie: whlch
expenence has rot’ demonstrated to: be too lnexact to warrant a recommenda-
tion of ‘its use ; and we d6 not even except from thrs proscnptron the Hair hg/-
grometer of Saussure, notwrthstandmg ‘the nnportant ‘labor ‘of- Gay-Lussac to
glve to this instrument all the exactitude of which its constfuction is susceptr-
ble..- On the other hand ‘the ﬁrst—mentloned mstruments bemg constructed on

a srmple and ngorous prmcrple, give, by a‘short mampulatlon, the exact valug
of the element sought after, - Of these, we mdlcate in preference, he hygrome-’

ter of Damcl already’ extensrvely known i m Europe and to thie’ phrlosophers of

 the United Statcs The arrangement of parts which the’ mventor has given to

it, has rendeted it qulte ‘portable, easy’ “of observation; and precrse inits'indica-

tionis : it is thetefore a valuable meteorologlcal mstrument In usmg this hy-k

‘grometer, the: observation consists merely in notmg carefully’ the’ temperature

of what is termed the dew-point ;-and to find in: tables calculated for this ob- )
ject the corresponding elastic force. By this method we obtain a ‘comparison of -
the quantities of vapor diffused through the atmosphere. These results are -

entirely independent. of the temperature of-the surrounding air: but, on the
‘other hand; the air, though' coriteining the same: ‘quentity"of”vap()r; ‘does not-on
this account necessarlly possess the same degrée of misisture’; for this last-qual:
ity depends upon the temiperature of air'at the time: of observatlon. T obtain,
therefore, ‘the degree ‘of humidity” of ‘thesair, it becomes” necessary farther to
‘compare the temperature of: the: dew-poiiit with that of the surroundmg ‘air.
If ‘thesé two temperatures are néatly equal;’ the “airis* nearly satw ated ‘with
w_por if,-on " the’ contrary,  the“temperature of -the surroundmg air - exceeds
considerably that of the dew=point; we pronounce that the:air is ver; iy dry.o Tt
is necessary that the ‘observer should have-a clear notion ‘of the rationale ‘of this’

‘phenomena, in order that he may be able to give to this: srmple ‘but useful ex-

periment’the ehitire interest and attention that'it”deserves.. The only results

" which-it is ‘necessary to enter on the register are,” the temperatute of the dew=
pomt and-the. temperature:of- the surrounding air.” 'The first-of these two data.

enables us; by reference to the- proper: tables, . to- determme the elastic force’ of
the vapor, and-its weight,~as contained-in any given ‘volume of ‘air- taken as
unity. The comparison of the first of .thesedata with the second,” gives the
degree of humidity: of :the air- at-the; time . of: observation. - In. this manner, we

<
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obtain all the elements required to.assist in‘explaining those meteorological phe-
nomena which depend on the presence of elastic vapor in the atmosphere. -

. 1st. We can explain directly:and easily the dew, (serein, Fr.) which offers
the singular. appearance. of a rain extremely.” attenuated, without any sign of
clouds ; ‘and whichi is ofteri observed in summer, and most usually at the.set-
ting of the sun.. The different phenomena presented in the formation of dew,
which seem at first sight so- complicated, are found to be natural consequences
of ‘the above-cited hygrometric laws of the atmosphere; combined withi- the laws
(now.well known).of:the: nocturnal radiation. of: caloric.. * On this subject.we
cannot do - better than brefer to the admirable. work of: Dr. :Wells, who was the
first person’ to. discovér and. develop these ‘deductions in a long series of experi-
ments, as conclusive as:they ‘are"ingenious. ;. In" this work "he has indicated &
number.of useful precautlons, which his observations have enabled him to apply
to the-cultivation and preservation of fruits, plants, and flowers..” :

'2d.::White or “hoar frost, which.is frequently observed:during the ‘cold morn-
ings of spring - and autumn, is nothingmore than dew congealed. . . The:same
cause, therefore, which produces the: one occasions the other.-- Hail, which. or-
dinarily. occurs in the spring-and autumn, and‘which often proves so destructive
to the crops, may. also; be considered.as the same phenornenon carried to a high-
er degree of development. .The.same circumstances which favor. the: formation
of dew and frost, are also those.which tend . to produce hail :"so, on the other
hand, all the precautions indicated aS‘pi'oper to *turn aside the injurious effects
of dew and frost, become 1dentlcally the ‘same w1th those iti is proper “to’ employ
atramst the action-of hail: <2 = :

~3d.-Fogs, like the preceding phenomena, depend on'the same theory ‘wheth-
er they take place ‘during the-light of day - or in'the darkness of- mght, in-the
quiet of a still-and"sererie’ atmosphere ‘or“when the air is%all’ commotlon from »
the effects of a storm ;" whether at sea, on ‘the shores of lakes, ot over Tivers—
“still this' phetiomienon: may always be traced to the laws of hygrometry and the
tadlatlon of caloric already alluded to. - A s

- 24th, Clouds owe their first origin'to the ‘collection of fogs more or- less densc,
suspended at different helghts in’ the' atmosphere, someétimes 1mmoveab]e, but
generally following “the' direction of thie “prevailing" wmd “Those fogs whlch
‘axe formed at the sutface of the earth, over damp grounds, in’the bottom of val-
“leys, on -hills;. oratound ‘elevated” peaks or snowy summlts become so many
“clouds when carried off by Wwinds; ¢

* ‘W Here see that'all these questlons depend more or léss remotely, upon the
saine causes’; and the same theory extends to and expla.ms them all '
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same’ laws, moré-or less’ developed s and it would: appear ‘that we have only fo
follow out thes consequetices o obtain - the-explanation of othet. questionsof
the same class; But in-proportion, as'these phenomena become more extensive
‘they also become more complicated. ~ Other causes come in and concur to pro:
duce thein : ‘and the laws alone of hygrometry and the radiation o ‘heat ‘ate
not sufficient of theriselves to account for-all the circumstances. observed, +“For
instance, with respect to clouds, it is well known ‘that they mustproceed neces-
sarily from the saiie cause that produces fogs : they may be formed directly in -

" *the ‘atinosphete, éither by the meeting of two currents of moist"air of unequal

temperatures, or. otherwise By the. conderisation of vapors, when these rise in
dbundance into regions -too: cold to” permit them to" retain  their: elastic . state,
‘We must ‘admit, “in" this ¢ase; that the x{apdrswhichfform:_cloﬁds‘ assume the
versicular. form's iv e. the condensation which the cold produces on them reduces
them to the state of a collection of - minute globules, filled with inoist air.. Obs~
servation does not disprove the eXistence of these globules, under certain phys-
dcal “statés of the atmosphere ; ‘but the laws-of équilibrium applicable ‘to - this
«case render it difficult to conceive in what manner such a collection of versicu-
‘lar. vapors can remain suspended in the air; - There: is, therefore;  on this sub-
-ject; something which is yet hidden from s~ In order to ascertain it, it'is ‘ne-
«cessary for s to accumitlate all the data in our power relating to the Ppropeities
«of vapors, and of the different-elements which compose them, to study the coin-"
;position of clouds, their form, extent, elgvatibn,‘color, and, in fine, all the varie-
gated appearances which they assume, . - - SN e
-5th. Rain has its origin. from™ the clouds; - Let the formation of :these be
.once satisfactorily explained; and there Temains only one step, easy to be made,

" to determine the causes which produce’ rain," ‘While awaiting the detqrmina-

tion of these causes by-the aid of theory, let us, in the mean time, examine
Anto facts, the knowledge of which may -aid us in the search. SONGSERELE

‘The quantity of rain which falls in the course of the year. on:any point of
the surface of the earth is a meteorological-element, the determination of which
is of-the greatest importance. - The. instruments which -are used for this pur-
-pose are known by the name of udometers or rain-gauges. - Tr T e
. “The qual‘circum_stances‘ of the place; such as-its latitude, its elevation ,above
.the sea, its exposure, and the mounﬁqins, woods, &ec. in- 1ts neighborhood—all
these seem to exert a powerful influence. over this: phenomenon. * Neverthe-
less, in comparing the observations of this'kind'wh‘ich:have been made und_er
each zone parallel with the equator, we are led to dré_lw:the following results :

1. The mean ahnual quantity. of rain increases- in proportion as we approach
the equator, so that iﬁ»foll(}ws in fact tllt;;te;r:)pel'atux'e of -the zones.-
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=, %.: The mean number.of rainy :lays is in an inverse ratio lo the above ‘that
is to say, the number of such rainy- days appears to be greabet in proportlon ag, -
we depart from the equator. .. . Lo .

3. The quantity of rain is greater in summer than in winter ; although in
this latter season, there is the greater number of rainy days. In some climates,
the rain which falls.during the months of June, July; and August, is. equal to.
that' which falls during all the other nine months of the year. * <

;4. Rain falls more abundantly during the day:than the night.. B

5. Other circumstances equal, more rain falls in mountams than in cham- -
paltrn countriés. - : sl

:.6: At any. given place the quantity of rain recewed in. the course of the year.
is less in proportion as the receiving vessel is elevated above the surface of the
carth, This last fact is. put-beyond all doubt by the experiments made.at the
Royal Observatory, Parls, -and continued for more than 14 successive years,
The mean of the annual result of this series shows.that the mean quantity fall-.
‘ing yearly at Paris, in the court of the Observatory, is 56 centimetres : while the
mean quantity which falls at.any elevation of 28 metresabove this point, on.
the roof. of thé building, is'only 50 centimetres. + Every year this excess takes
place on the same side, -and: differs but little in-its amount. It has been satis-
factorily ascertained that a difference of only 4 or 5 metres in the height of the.
receiving vessels is sufficient to produce a sensible dxﬂ'erence in the annual

" quantities of water falling upon each.

This remarkable fact has- been too uniformly. obselved to allow of its bemrr
-referred to accidental circumstances. It is probable it depends in a great mea-
sure.on the condensatlons which  the, drops of ¢old rain produce in passing:
through the lower strata of the atmosphere, and perhaps also from the circum-;
stance that fogs and. vapors. are always more dense near. the surface of  the
ground, and of themselves deposite a quantity of water sufficiently observable.
Hence the necessity that rain-gauges should be near the surface.of the ground.

L Tbds probably to this cause that we should attribute the difference of opinion
so warmly contested.in Europe of late years, whether the climates of different
countries are susceptible of gradual amelioration by the: cleanng of the ground,
changes: of cultivation, or, in one word, by any of the extensive alterations pro-
duced on their surface by the labor of man. : .

: One of the first indications that such a change has taken place, sy certamly,
elther an increase or diminution- in the mean . quantity of rain: which falls in
the coursé of ‘the year: but.it is readily: understood,after what has been said,

-that,>in order. to render. these .comparisons conclusive, this quantity must be
measured by gauges constantly kept at the sameheight above the surface of the
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grotnd, and whose situation shall not be:changed during ‘the whole number of
years.that the experiment continues; > Without this Precaution we -rin. the risk’
of attributing to a change of climate a difference of .result whicly is only owing’
to'a-difference in'thie-height of. the. instrument,: - R T
-+ It is scarcely necessary to rernark how important: it is. to-ascertain-all these’
facts in different climates, . The: observers should not only: determine-the meas’
annual quantities of rain, but also the mean quantities for each ‘month—these’
last having the.most: direct influence ‘on - the: production . of differént fruifs and
CTOPS. [l il it Lo LIRSl GemiT e e
Heavy rains also merit particular attention; as. a careful. study. of . the - cir--
cumstances :which -acconipariy’ ther may’ lead: to thexdiscoyéiy_'pfg,thé. true
causes in the formatio;z of rain, and thus afford a link in the chain of Teasoning.
to.conduct us to the true theory of the constitution. of clouds, .0 ." " .
. 6th, Snow.. We know. but.very little on the k

little on the subject of ‘the formation of thig
substance... Are the clouds :wlxich;prddhceiit~cpgn'po,s}e_d of versicular vapors, or
of par‘ticles already frozen . Are.the flakes formed at_,‘br:iée; or are.they. gradu-:
aily. enlarged ,in;pasvsing' through/_the, lower stata-.of ; the "air 7 These are ques--
tions which:are yet qnansWe;ed. The.only.t,s'etfof ‘observations,. relating o’
snow; which can be' considered- at -all compléte;: refer merely.to the differerit
forms of erystallization which the flakes assume, Tt is to the:observations made:
by. .Captain;S_coresby, in the polar regions, that we are indebted - for- the most
satisfactory information on this subject, - His ork.contains.the :delineation of
about 100 ﬁgu:é's,\ generally very remarkable and.curious; ¢ Fmia iy

++ It is necessary, however, ‘that.we study, more ‘minutely ‘than’has been done,”
their temperature, and the different circumstancos which influence their form
and volume, before we can be prepared.to form a theory.on the-subject. -

¢ ‘Whatever .may: be the causes that produce snow, its-occurrende is invested
with the. greatest interest on another account. - It is well known that-jt pre-
vents the descent of the frost into_ground: covere‘dlb_y' it; ‘and that the cold of
severe winters penet;ate_s.lessl,deeply‘intof_ the earth in prbportic‘)ri‘as the‘iluan-
tity-of -snow on.its surface is greater. .- This property; -so favorable ‘to. the pres-
ervation of the seeds intrusted to the earth;:Has been 'knoﬁrh to the husbandman
from time. immemorial, but it is only of late that science has been able to afford

the explanation of all the circumstances: of :this ‘phenomenon, - Snow being a

very bad conductor of ‘héat, performs, when Present, the double office of intor.
cepting the passage of ‘the ‘cold“of the -atmosphere into the ground, and also
prevents.the ground. from losing' its natiwal heat :by the radiation into space
which would ptherwise’be:constqnt]y.\going on. It will be useful in promoting

. our knowledge of climates to remark, every-.year; the timeof:: the first appear-
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ance of snow, the peiiod of iis entire disappearance, and the quaniity also whicl
has occurred. A : T .
v Tth. Spicular snow (gresil, T'r.) consists of water in the form of minute nee-
dles, grouped and ‘intermingléd so- as often to present the appearance of deli-
cate vegetable products, skilfully united in a bouquet, - In many climates it is
observed alinost every year in the first months of spring. - This  phenomenon
probably owes. its origin to »:cause analogous to that which produces snow'’;
“but on-this head we are unable to advance any thing definite or certain.

- 8th. Sleet is formed by rain which freezes as it falls upon the ground. Itis °

observed in winter covering the surface of the ‘earth and of other objects with a
uniform thin and transparent layer of dce. - The cause is very simple. . When
the ground is sufficiently clilled  to congeal the rain as it falls, it is only re-
quired that the air should have at the same time such a degree of warmth as to
produce rain. - . ' : i

9th. Hail consists of small frozen balls, which are formed in-tle atmosphere,

and which fall to the suifice of the earth, Under certain circumstances of the

atmosphere, these frozen bells or huil-stones assume very varied forms. - Their
ordinary size is about that of a nut'acorn. They are, however, sometimes very
small, and occasionally sufficiently large to measure three or four inches in di-
ameter.. The weight of these hail-stones, according to the different sizes, varies
from the fractional part of an ounce to 9 or 10 ounces ; they have even been
found as heavy as 12 or 13 ounces. - Their internal structure, also, offers a va-
.riety of appearances, In Elirgpe, it is in the spring and sammier ‘and during
the warmest part of the -day, that hail is most abundantly formed. It takes
place more generally during the day than - during’ the might ; and’ it does not
continue to fall for more thari a few minutes, very. rarely extending to a quar-
ter of an hour: - Tt gencrally precedes the rain of a storm ; it is-sometimes min-
gled with'it, but it never succeeds a rain of any duration. Notwithstanding
these circumstances, the quantity of ice which falls from the clouds in these
short periods, is so ¢ at as frequently to cover the ground t5 the depth of sev-
eral inches. Hithel ;we have considered in this meteoric substance only the
combined effects of the laws'of hygrometry and of the laws which regulate the
production of cold. Let us continte our examination, to ‘see what facts will
teach us. : : : L

The clouds that bring hail, appear to have great extent and great breadth.
They are but little clevated in the atmosphere, and may be distinguished from
otlier clouds by a remarkably ashy color, Their edges arc very rugged, and
- their lower surface is swollen and ‘undulating, with enormous protuberances
“which hang down from it. The fall of hail is often preceded by a peculiar

5

.
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hurtling sound in the air, which has been compared to, lhe noise which.we may:
imagine to be produced by a number of bags of nuts suddenly emptied togethier.
on a floor; - Sometimes thunder is heard mingled with the noise we have Just
described ; at other times it is heard before and even after.it. . . R
Lastly The presence, of hail is always accompanied by electrical phenomc-
. An atmospheric electrometer, properly exposed at the approach of this me-
tem‘, shows that the ﬂuld changes frequently in mtens1ty, and that it-is passing
; We,have here given-a rapld sketch of ,the_ 01tcums_tances wluch accompany
this phenomenon, so formidable to the interests of the hUSbandlnan - The-ter-
rible eflects-it produces. are umveraally known, and they areof too much im-
portayice to. the agnculture of a.country to permit philosophers to neglect i inqui-
1y into the causes which- occasionit. . To:give a satisfactory explanation, we
must ascertain in what manner the cold is produced which forms. the first nu-
cleus of each ball of hail; by what process these :balls augment in size,.and
what is the force which sustains in the air masses of ice whose weight amounts
sometimes to half a pound ;* and, lastly, we must assign the reason . why the
‘electricity of the atmosphere is'so intense, and why it 'passes -so rapidly frorh
one state to another -whenever the sky is covered with clouds charged ‘with
hail, - i e
All the phenomena of which we have given a sketch above, under the head
of hygrometrzc observatmns, are 1nt1mate1y connected with: one . another, and
depend, undoubtedly, on the same fundamental cause whose action is disclosed
more orless with regard to each one.of them. Profound theories have been statedk
to-explain them, but none of: them.satisfy yet the rigor of science. - We will
dispense with even a merition. of these various: theories here, in.order to give
place to the following subject, which is recommended to the zeal and attention
of meteorologisté by the - Philosophical : Society of Philadelphia. = The phe-
nomena in - question are .there considered :under-a new poxnt of v1ew, whlch :
merits bemg put to the test of observatlon.

e

Foimatum of cloud.s‘ R

‘There is a certain- klnd of cloud - wlnch forms only in the day, wlxcn the
heavens are not overspread with other clouds, and when the dew-point isnot
too" low, which, when well -formed; generally appears with ‘2 broad:dark: base
and narrow top, something in the form of a cone; with sides as white as snow.
There is no cloud ever seen below: the base of this ¢loud, but it frequently-rises

“# Are they sustained 7 * Do thiey not fall a5 they form, and form as they fall 7




witli its top above the highdst ‘clouds; w}uch it picrces with its snow-white top:
As it passés through this uppermost or’ féathery cloud, it scems to fift the thin
cloud béfore it, and condénsé it-into a seml-transparent veil, which at first aps
pedrs at sofii¢ distaricé abiove thie top of thie columinaf elotid s but firially; as the
coluninal’ oné iiioves upwards, its well-defiiied top' redches the thin veil and
penetrates-it.- Very soori - afterwards; by the upward motion'-of the’ columnar
tloud, the veil coalesees with the cloud;:and. ¢an:no longer be- distinguished

from: it,. 'The' samé phenomenon- frequently: takes place when no -featliery

* clouds are to be seen in the higher strata of-air, ‘When the: top of the coluninar

i ,cloud reaches a gr at elevatlon, it is seen toform above it, at a short: dlstance,
4 similar ve11 or' cap; whiich it gradually oveitikes and coalesces with; as befora
‘mentioned. " Thié basis of these' elouds ate probably all on” thie same horizontal

* level'; and if the thicory" whick hids beer. lately advinced in the Journal of the
'F‘rankhn Inistitute - be ‘correet; the hexght of ‘thess bases"is as ‘many hundred

ydrds as the teniperatire of tlié au i§ above the dew-pomt at the momeit of ob-
#érvation; in: dégrees of Fah e o

cordlogist to be dlrected to this
cloud: Lt him vwateh it froi thie tHomefit of  ifs beginning t6 forin - in the

.mornmg, takmg ‘drawings of it through all its stages, noting the length of timé

fro i one stage to aniotheéy, until it dissipites or produces rain. If it d1551pates
witliout rammg, let hif try to aséertain the cavise, Did its‘top riséinito 4 cur-

“ent of air;” movitig i a dlﬁ'erent ditedtion; and pteventmg it from'z nslng per—
j)endlcularly, shcmg ‘offits top, ‘and dlsmpatmrr it i air mot “sattirated with
' “vipor?- - Or did* it spread out inall directions,’ :ind thus dis:
failure d depend tpon the dew—pomt" Or What were the cxrcumstanccs in' Which

té'? - Or did the

it differed from colitmitiar clouds prod itig Yain 7 T case of producmg rain,
let the* top of the cloud ‘be" pamcu]arly toted.” Did it change its appearance

"about theé time oF 4 little before tiie rainis seén to descend froi ité base? And

in case: the cloud becomos very lofty, does the base of the ‘cloud ‘soietinies de--

‘stend to' 4 Tower level, and appear”donvéx below? and is! an s¢terition of this
"nppearance‘the Water-spout" Does the cloud: aléo' swell Gut Sometiies aliove,
Jso as to foriii a shape somethmg fike an- hour-glass, or double cone; with tlie
”aplces together 7 What kind'of ‘cloud does-this  coltimma or Tour-glass rain-
‘vcloud form after the rain is over; and low does it differ from. the cloud which

"dlssxpates without’ rammg 7 Does'it become the: fedtherfiig cloud, smkmg a lit-

‘tle af the top and rising dt the base; and sprcadmg out it the diréction of tlie
‘ “upper’ cirrent? What is'the* direction of thdt upper current at-the equator’?
Tsit towards'the wost? If so, do storms téavel in tliat du’ectmn and with
- “what velocity ? Near the equator, on the north side, do the storms recéde 4:lis-
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tle from’ the equator as-they- travel westwardly; and so*on. the south side of the
equator?” Or is there any general law on this point? During the rapld forma-
tlon -of a'columnar ‘cloud, is the wind. affected? : If the theory alluded to above
is: correct; it should-blow in all-directions towards the' forming cloud, and-up-
wards, in the region of the cloud itself. “TIs: there such a thing as a white squall,
without any cloud; formed'or about to be formed over the region’ of the squall 7-

In casé of a-great storm or hurricarie, does the wind near the eguator always
set in from'some western point ;-and do tornadoes: always travel in the direction
of the stratum of air which ' the tops of columnar’ clouds penetrate 2. or is there
aniy law on this point? - Do columnar clouds more frequéntly. form over:islands
than in the open'sea ? and -do_they only form in the day When ‘the heavens -
are not overcast with other clouds, and do they: disappear i in the ‘night as-they
doonland? ‘Are columnar clouds formed-évery day not overcast 1. if not, what
is the cduse ? Is it because the dew-point is too low when' compared with the
temperature of the air? ~What is the greatest depression of the dew-point below
the temperature of the air when' columnar, clouds-form 7 How soon do they
begin-to form after  sunrise, and when do-they cease forming in the: afternoon ?
And when- do they dlsappear entlrely in the evemngr 1 Oris: there any lawon
this point ? .-

Mr. Redfield; of New York has shown that the storms whlch visit the West
Indies, travel-northwestwardly while in the -torrid zone: . Docs the wmd -in
these storms which sets in from. the N. W, change -round‘on the N. E side
by the north, and on- the S, W ‘side by the west, in - such a manner as to show

. .that the wind blows towards the: centre of the storm 1 Or what is the generaI
Jaw upon this point? Are these storms- always attended wrth electncal phe-
‘nomena ;- and is there any thmg pecuhar in the appearance of the lightning ?
‘When the observations are-made on land, note whether the llghtnmg descends

vertically, as has been asserted, and rolls over. the ground like melted metal

Inquire; when these tornadoes occur, whether they sometimes lift up Imge trees
.and set them! down ina drﬁ“erent place.on the broad -basc of thelr ‘ Toots, w1thout
“overturning them ; -whether they lift off the roofs of houses and prostrate the
.walls outwards:as lf by explosron, arid tear up: the ﬂoors of othels and leave the
.walls standing *- Are they ever -attended .with haﬂ 1 Do these storms remam

for some time stationary on.reaching an 1sland and what evidence is there of : a

ull or calm in the-centre of the storm ? Has the barometer ever been observed ‘

at the. moment of this lull, and what is the greatest depressron recorded bya

‘credible witness? - Does the rain cease  at the moment of the lull of the wind,
.and are the clouds seen at the same time to move on all sides towards the
. zemth 1

— T o N . -
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~~In"case of - violent storms.in the torrid zone, do- they always setin from

some-western point, and terminate from ,some_,easterr:l ‘point? If they set in
from a point far north of west, does the wind veer round by the north; and if
from.a point far south of west; does the wind veer round by the south? - If this
question should be.answered in the affirmative, the importance of the discovery:
will be of immense’.advantage. tc; navigation, for it will afford an in_dubitable,
proof that the wind,blows towards .the :storm ;. and the knowledge: of this fact

will enable the. mariner to avoid the.storm by smlmg in a direction from the

point.to which the nis advancmg.

-~ Suppose, for. example, that it has been discovered that near the equator the
storms.. travel .towards the west, and that the wind, in great storms, blows
towards the centre of the storm, and a v101ent gale sets in from the N. W., it
is mamfest if the marmer sails.towards the N, E., he will soon be out of reach
of the storm; whilst, on the contrary, if he should direct his course south-

wardly, he would penetrate. the very heart :of :the storm, and thus be exposed »

to-all its violence. It.is then a.-matter. of hxgh importance to ascertain the
course which storms travel in all the different latitudes. If the uppermost cur-
rent of the atmosphere gives direction to violent storms, it is highly probable
that near the equator they travel towards the west. For as the air at the
equator is lighter than the air at high latitudes, both on .account.of greater heat
and greater mmsture, it will. ascend, and, in ascendmg, it will. recede to the
west, in consequence of.the earth’s rotation, - . e

This: upper current. may probably be detected by the dlrect‘ in Whlch thé
lofy columnar clouds lean;. for their tops, when they rise to a great height, .will
be bent over in_ the- (hrecnon of -the upper current. - Besides, as the feathery
or-hazy cloud spoken of above is probably formed out of the- tops of columnar
clouds, which have rained, this upper. current will -most likely be indicated by
the hazy clouds, Let .these clouds be carefully noticed. and: described. - Is
their velocity uniform or various? Does their acceleration indicate rain? Does
their increase in number indicate rain? Is.their direction uniform in the same

~latitude ?. Is this direction towards the w. near the equator; N. W, near the
- tropic .of - cancer ;. 8. W. near the tropic-of capricorn ; nearly. towards the N.

about 30° north: latitude, and nearly towards the S. about 30°. south latitude ;
then gradually turning - towards the N. ‘E. in higher north latitudes, - and to-
Wards the .S, E. in-higher south. lautudes 1. For these are the directions the

i uppermost current must take, as it flows.down the inclined plane of the upper
_part of the atmospheré from the equator towards the.poles; - Oris there any
~general law on this point ?

The observor will be careful to dxstmguxsh between vxolent storms 'md or-

e
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dinary rains : for'it may be that ordinary rains are"very. itregular in the dirée-
tion of ‘their'motion, ‘the tops of the cloudsproducing thenvnot reaching:into:

the uppermost current, which:is probably nearly uniform in its direction, while:

thestops of cloudsiproducing tomadoes may: all' reach into’the uppermost ‘eur

rent, and thus' great umfonmty in. the: direction’ of - their mofion: may: be: prox-

duced. - Mr. Redfield: has - shown. that there is a-remarkable uniformity in' the-
progressive’ motion® of storms or- hurricanes which *traverse  the Weest: India
islands; all' moving inthe direction which theory would: seent to'give to:the ups
permost current as it-passes off from the equator towards:the pole. - The: greater
licat and" higher dew-point of the intertropical air will: caise‘it.to: be.about one=

sixth lighter than the air‘in the frigid zones’; :and; of course; it-will stand:pro<

portionably ‘higher; and will therefore roll ‘off towards- the poles; arrymg with
it, in'some" measure; the diurnal veloclty which it had at the" equator’; and 50

moving faster cast: than-the eartiy at: the latitude which'it has reached. --In- cons -
“firmation of: this. theoretlcal'result, it isknown that ‘the: lughest of all our clouds;’
in’ the-latitude” of Phlladelphla, come’ constantly from' near the west or:souths.

west'; and all the- tomadoes whish have: been observed by 'scientific men, travel

from o little southi of westin that latitnde: * Tt may e added; that of eleven‘land-
‘spouts or-tornadoes‘which passed through: New' York, Pennsylvama, and New

Jersey; every-one'had:the trees thrown: drown with their tops inwards‘and‘fors
wards, notone: tree bemrr everdiscovered withiits: top lying. out atthe side. - Thus

“proving, beyond a doubt, that in land-spouts: the wind‘blows towards'the centrs

of the spout; - How is it-at sea? I several great storms in‘the United States,
of*several” hundred miles in dlameter,<wh1ch have: been mvestlgated with great

“care by-the- joint’ committee’ of the* Ametican- Phllosophlcal’ Soclety and the

Franklin Instltute of theState’of Pennsylvania; the wind has been’ discovered
‘to blow for many-days-in‘succéssion towards the: storm, on all stdes Tound the

“storm: Ts'this the ‘case at: 'se'a"l Tt is known; however, thiat rdins:of moderate )
‘size; produced by’ columnar clouds; whele the base is not'too low" to-perniit if,
‘cause, by’ their-cooling éffect: onthe-air- below” ‘the base of " thecloud, and:also’

by their weight; the wind to-blow’ outwards at the siirface of the earth-on:all

gides from the'rain. Tt is tlue, that'in many- cases of thls kinid; the lower parts

ofithe cloud'have b'een seen‘at’ the same’ tnne moving in- “froin‘the cn‘cumference

‘towards.the centre ;' which proves “that; in’this case too; the - air-at some dis-

tance above-the surfice: of the earth® blows towards the cloud: It is‘highly- de-
sirable to 1nvest1gatc all tlie* causes producmw this variety of effect, *so that it

‘may be predicted by thie" appearance’ of ‘o cloud; whether tlie wmd wxll blow

from the rain or to it, at the surface of thesea; -~~~ =
- Do columnar-clouds at’ sea generally- dlsappear ‘at' night'as early: s they do
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on Jand ;- ‘and what time of daj do they form most rapidly 1. ~If as is probable;
opportunities be. presented ‘of ~observing voleanoes; let it.be seen-whether they
ever produce rains immediafely after they break:out ; first in the neighborhood
. of the volcano, and afterwards extending to-greater . 'stances..Are these rains.
cver.atterided with violent tornadoes, and sometimes%. “h hail? Are the smoke
‘and- ashes cariied in all directions above to a’great distance, or are they carried
farther on’one side:than ‘on‘another 1 =cr i+ oo el o

“::The fluctuations of the barometer, in ‘connexion-with storms; will of courseybe
noted... Much kndwledgé‘is"yétﬁivantedto ‘be-able ‘to read - the indications of
‘this valuable instrumenrt‘;aobserve whether. it .ever. rises before:the depression
which always takes-placb in . great-stormis,” and -at the moment ‘of ‘the calm,
~which may Pprobably be experienced-in’the middle of the storm ; mark the great-
est depression, L P BRI

:'The four diurnal Aluctuiations “of* the barometer. should-also claim-particular
‘notice. . -Very: laborious: and ~highly interesting - observations -on' these fluctua-
" tions have lately beenmade in India; which are recommended to the attention
of the meteorclogist, . ..« LT e
+~ If these fluctuations depend on the increase and diminution of the clasticity
) of the air by heat and cold, according to a-theory. published in’ the Journa] of
! the Franklin Institute, the morning maximum of a considerable: elevation ought
to be greater than on the plain below; and the-afternoon - minimum: should not
‘be s0low as on the “plain below:" “Again, the night maximum ‘should be less,
‘and the minimam greater than"on -the plain. . These predictions have been
verified by observations. - If time and- opportunity should be found, they might
‘be:repeated.: The theory, however, goes farther: it indicates that at very great
elevations there are but two' fluctuations in-a day—a maximum ‘at about 12 or
Lin the day; and a2 minimun at about daybreak.: To verify. or refute this in-
ference from - theory, simultaneous observations at an elevation. of 14,000 or
15,000 feet, and on the plain below, continued- for a few days, will be sufficient,
if the fluctuations on the plain are regular, : -
*“If'a cloud is produced by the cold generated by thé expansion of air as it as-
‘cends, it is manifest that the base of the cloud will'be low in ‘Proportion as the
«dew-poinit approaches neat to the'temperature of the-air, and high in propoition
‘as-the dew-point tecedes from " that'temperature. - Let the dew-point: therefore
‘always be-carefully taken' oni the ‘approach of 4 storm, and the charater of the
‘cloud ‘observed  with regard to the dew-point ;- the height of. the basé from the
‘surface of ‘thé ocean the'rapidity of the formatior 5 the "ﬁhixl'péfpéndicular
‘height of the'cloud above the ‘base, and if it forms the hour-glass- shape; let the
Telative size of the tiyo parts-be noted, dn‘dfthé’-height of the-narrow. part of the

;
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tloud. .- Doces this houi-glass' cloud orily-form ‘when the dew-drop’is high ; and
is the rain ever-seen-déscending from - the upper “inverted cone ‘into: the:clear-
air? -If 56, has'this fact any connexion with hail ? ds the.air on-the outside of
the cloud is much colder than the air on'the inside, .in. consequence of . the la=
tent caloric given out in the condensation of.the vapor in'the formation of the
cloud ; or does hail depend entirely on the. great height to. which the drops of
rain are carried up by the upward motion of. the air in the cloud itself % : In
calm days, when a-sudden’ breeie-sprin«rs “up over a very limited space; which

‘is seen by the ruffling-of ‘the watér,. observe whether the wmd b]ows towards

that space by aspiration or from it by 1mpulse B :
The Franklin Kite Club; at Philadelphia; have lately dlscovered that in those
days when' columnar clouds’ form rapidly- and\numorously, their kite was!fre~
quently carried upwards nearly perpendicularly. by columns of ascending air;
-and they say, in their fepoit, that' this’circumstance becaine so familiar during
the course of their experiments, that; on the approach of a columnar cloud just
forming, they could predict whether'it would corne near enough to affect their °
kite ; for, if: the cloud did not pass-directly over the kite, .the kite ‘would only
move sideways towards the cloud.  Now: these apward columns were probably

“formed of ait heated from contact with the ground. - Is the same effect produ-

«ced at sea? Ts there any connexion between' these sudden and very hmxted .
‘breezes at sea and the formation of columnar clouds?: R

If thunder-storms oceur at night, endeavor should be made to find out wheth-
er they originate at night, or whether they are-continuations of storms origina-"

:ting in_the day. .If they form at night, note whether the columns ascend from
:the stratum of middle clouds, orv‘vh‘e'therothey, rise.from below them. . Observe
-where the electricity first appears in’ them, and at what stage: of their advance-
.ment, and the whole phenomena as_c_ontrasted with storms or.rains in the day.

of dgﬁ'erent meteomc substances.

With regard to those extraordmary rains known un(ler the name of shower.s
of blood, showers_of ashes, rain. of manna, &c., in.one word, all those sub-
stances, whethel soft or in a state of powder, which fall from the atmosphere,
and of which the catalogue is already extenswe, and also with regard-to-the
red snow which i is sometimes found scattered about on the mountains and.in
other situations, lying -in sheltered cavmes, and -almost -always on the surface
.of the ordinary snow, we can only recommend to observers -to. describe with
care the characters of those meteoric' substances, the atmospheric circumstances
- If they judge that the substance observed is sus-

“t




[N

41

ceptible of being analyzed, sither chemically or-in any other point of view, they
should gather as much of it as possible, with all the precautions necessary for

its preservation, in order to ‘place it, as soon as can Bé,'iﬁ the hands of persons
specially skilled in making its examination, PR e

* Aerolites deserve phi‘ticﬁlairly' that 1o pains ‘be’ spared to Keep an exact'ac-
count of their fall, ‘When niot informed of the occurrence till after it has tak'e;i'
place, which mist necessarily be the case frequently, the observer should make’
diligent" inquiry -inte the circumstances aédofrip:i'nying ‘it 5 but, above all, he'
-1hust obtain, if possible, the meteosi body itself or its fragmients,’ in order'that’
analysis-may determine its ¢composition, - JREREESI e e

~The origin of these stones is yet a mystery, ‘Calculationi has deronstrated

that it is possible that'they may. be ‘ejected from the volcansés of- tlie moon;-to
stich-a distance as to come. withiii the sphete of the earth’s zittfaction. ' This’
possibility would bécome a probability could we deterinine certainly that there
are voléandes.in the moon. It is also possible that these meteors cxist alréady
formed in the celestial space; in which they move with great velocity, by virtue-
of the planetaty actions, and only fall to the ground when the earth’s attraction -
preponderates over their centrifugal force, Again, it is possible-that these aero- ) o
lites may be the fragments of rocks thrown up to.a great height by the volca-, <
X P o noes of the earth, and which fail back again after «hﬁving performed several :
* revolutions around the globe. ) LT S
“*In the midst of these uncertainties, we can at least pronounce that the exist-
enice of ‘stones-which fall from'the air is - well ascertained both on the old and
new‘co;figinéljt‘g__ but “itis onIy w1thm the Tast thirty or forty years that they
‘have been carefully ‘ohserved in Burope; ="t B '
* For many ages before, the Chinese and Japanese have paid patticular atten.
tion to these ‘phenomena. . These nations have.a descriptive catalogue of all
the Jalls of stones which have come to 'thgir, knowledge, much more complete
than ours, since it extends back as far as the séventh century before the Chris- -
tian ra.” A “fact so well established as this we are considering, must have
some genetal cause, Whjch we should endeavor” fo discqwiér. Several learned

R e e e b bl

, : S
all the docuriients that can be collécted relating to every period and every place.. : ]
We should be careful, therefore, not to lose any oppottunity that may offer of i
aiding theit researches, - - - LT e
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Earlhqzmkcs.

'According to thc genoml rowlved opinion . in South Amerlca, onrthquakcb
should be more frcquent in certain_seasons than in others. Such-a result, if
proven, would be of extreme importance for the physical theory of the ilobe.
A complete collection of the journals which have been published in Chili du-
ring twenty years, if carefully examined, would certainly throw some light on
this subject. - 'We will recommend this matter to all observers and travellers ;.
and we beg them to ascertain if the phenomena which -are. asserted*‘ to have
uccompanied the earthquake that destroyed ‘Arica and: Saena, on the mornmg
of the 18th September, 1833, have been observed in other places. = *

A visit to the coast of Chili will afford’ an opportunity. of examining the phe-
nomena so much spoken of, that, .in the month of November, 1822, and after
an earthquake which had overthrown the cities of Valparaiso and Quillata, a
large portion of the-country was found to be elevated from four to six feet above
its former level, The earthquake of 1834 .appears to have been stronger than

~ those of 1822. It is important, then, to ascertain whether 11; did not:also cause

a ralsmg of the country, as did the latter, - = -

Of luminous meteors.

Much. tlme need not bc devoted to. the observauon of the mlrage, wllose

causes are now well known, and . theones upon whlch are lald down in the_
best treatises on natural phllosophy Nor w111 we now <top to dlscuss the sub-
Ject of par]zeha, or mock suns, of which the science of optics’ aﬂ"ords a sufﬁclent
explanation, under, all the various and fantastlc forms whlch those phenomena
sometlmes assume, although the opportumtles for observmg them are compara- '
tively rare. We will mention, however, more partlcularly, haloes, the theory:
of which merits the attention of observers. :
" The name of halo is given to any one of those. crowns or bnght and oft(,n
colmed circles which are occasionally- seen to surround. the sun or moon.. The
space comprlsed between the. interior border of the ring and the nearest_edge
of the sun or moon, forms the breadth of the halo. Tlus space is distinguished
by tints of color, dlﬂ'ermg from the rest of the sky more or less, accordmg as the
transparency of . the atmosphere is morc or léss affected by vapors, A gomr
mencement, has been:-made of mcaounng‘ the apparent diameter of these haloes ;
it has generally been found to be from 45° to 46°. )

z

* By Mr. John Reid, an English traveller,




" Under some circumstances, a second halo i is seen, concentric with'the f'ust,

but of a diameter nearly double. - The bnghtness of this second is more feeble,
and the colors more pale, than those of its interior halo.

Attempts have been made at different times to render a satisfactory reason

for this phenomenon. Of all the explanations ered, the most probable is one
of old date; which attributes it to small, transparent, prismatic needles, which
floatin ‘the upper regions of the. atmosphere, and have some-analogy with those
composing snow. * The laws of polarization,-discovered within a few years,
prove, in fact, that the light of haldes is a refracted: light : - therefore, the condi-
tion mecessary to produce this phenomenon'is the presence of icy particles in
the hlgher regmns of the air. Phllosophers will be’able.to subnut this' theory
toa declswe test, when they shall possess a sufficient number of good observa-
tions.” Unfortunately, it is veiy rare that this phenomenon takes place with
sufficient distinctness and’ regulanty to enable us to define with precision its
exact dimensions. + We would; therefore, insist on the importance of observers
watching for the'most favorable ¢ircumstances. - When theése occur, by the aid
of a’small sextant or other instrument for measuring angles, the apparent diam-
eter of the halo can be determined  in several directions; but principally in a
vertical and a horizontal plane, in order to determine if the figure of the halo is
not rather an ellipsis than a circle, as some philosophers maintain, Care
should also be taken to mark the temperature of the air whenever a halo is ob-
served, whether round the sun or round the moon, even though there should

be no opportumty of" measurmg the diameters :  for this temperatule becomes a

term of comparison‘with that which prevails in the elevated regions where.this
phenomenon takes place ; and by these means the theory of haloes leads to a
conclusion the more important; as it furnishes ‘an addmonal datum in relation
to the temperature of the air at great helghts

Aw ora borealis.

It is now sufficiently  well established that the aurora is as' frequent in the
southerri as in the arctic regions; and every thing induces' us 'to believe that
the appearance of. austral auroras is governed by the same laws that regulate
those of which we are witnesses in North America. However, this is but a
conjecture.” ‘Observations onthis subject will be looked for with great interest.
Every‘appearance of ‘this kind should therefore be noted-and cavefully descri-
bed : the observations to include: the position of the central part at the horizon ;
the height and amplitude of the arches when formed ; the position of the van-
ishing point of the streamers, and, when practicable, the effect on the magnetic
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needle. . In-Burope the most. elevated point always appears situated in the mag-
netic meridian of the place of the observer. Is it the same elsewhere?

wols e oo Reinbow.

_ Its theory is not-yet complete. ‘When we attentively regard this magnifi-
cent phenomenon, we perceive.under the red of the interior bow, many series of
green and purple; forming narrow arcs, contiguous, well- defined, and perfectly.
concentric with-the principal one.” Of these- supplementary bows, the theory.
. of Descartes and Newton does not .speak, nor- may it ever be applied. - The,
supplementary arcs appear to:be an_effect of luminous mterjkrences. “These’
interferences can be engendered only- by drops of rain of a certain smallness z
and it.is. also necessary that these drops, -besides the condition of  size, should
be, at. least the greater number, of an equality almost’ mathematlcal for, with-
out it, the phenomenon could have no-brilliancy. If; then, the rainbows of the
equinoctial regions never present supplementary arcs, it will 'be a proof that.the
drops, of water there detached from clouds are larger and more unequal than in
the ‘northern climate, - This- fact, well observed and minutely described, will
not Héﬁyifhout much interest-in explaining the'causes of clouds and rain by the
aid of theory. -.If supplementary. arcs.are formed in the equinoctial regions, it
is almost certain that they can never attain the horizon : therefore, the compar-
ison of the angle of ‘clevation under, which they there cease to. be perceived,
with the angle of dlsappearance observed in other climates, would lead-to me-
teorologw results whlch no. other method can- gwe at.the present day.~ .

'

Zodzacal lzght. :

The study of this: phenomenon req\mes observations to ‘be made in the
- equinoctial regions, to decide whether Dominique Cassini has made sufficient
allowance for the-causes of error to which we are -exposed in our variable at-
mésphere, and has given due consideration to - the purity: of the air, when he
announced that the zodiacal light is constantly more bright in the evening than
in the morning;: that in a few days its length may.vary between 60° and 100°
Itis desuablc, then, that informed travellers, during their sojourn betweén:
the tropics, and-after. the. setting and- before. the rising-of the sun, when:the
moon’ does not illamine the honzon, take note of the constellatlons traversed by
zoihacal hght, of stars that its point attains, and-of the angular breadth of the
< . phenomenon at a determined height near: the horizon.” N ote must be kept of
““the timé’ of observation,

N7
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- ~ Falling stars. S5 hid
. . .
Every ofie is now awgre how much these  long-neglected phcnomena deserve
attention. It appears that their parallax has already proved them much. hwher

than' the limits of our atmosphere, and that they do not originate in it, but come

*from beyond ; and that their most constant direction seems diametrically oppo-

site the revolutionary motion of the earth in its orbit. . This result requires to
be established upon the discussion of a great number of observations, The
time of the appearance of each .shooting star should be: noticed, its angular
height at its neai'ést approach to the horizon, and; above all, the course of its
motion. By comparing these meteors with the principal stars of the constella-
tion which they. traverse, those divers questions may be solved by a glance of .
the eye. Itis desirable that particular attention. should be paid to these ap-
pearances on the nights.of the 10th, 11th, 12th, 13th, and 14th of November,
and also from the 20th to.the 24th of April, in order to ascertain whether the -

. remarkable appearance which has on several occasions been observed at those

periods will recar. It is not necessary to refer to the interesting speculations

- of Professor Olmstead on this subject. - There are many reasons to contemplate
that a new plzmetary world. is about  being revealed to us: it would be a tri-

umph to our nation, should his ingenious views be proved to be correct.
Lightning.

M. Fusmlere has studled the eﬁ'ect of hghtnmg ina pomt of view which dc‘
pends upon a new method of investigating electric phenomena. He thinks him-
self authorized to conclude, from his experiments, that the atmosphere contains,
at every height, or at least to the region of stormy clouds, iron, sulphur, and
other substances; that the electric sparks impregnate themselves with these
matters, and transport them to the surface of the earth, where they form very
minute depositions around the points stricken, This theory attracts the atten~
tion of natural philosophers, and, in fact, deserves to be followed with the ex-
actitude the present state of science permits.. “Witnesses of the phenomena of -
lightning would do well to_collect with care the black or colored matter which
the fluid may seem to have deposited over different portions of its route. - A scru-

pulous chemical analysis may lead to discoveries unexpected and of great im-
portance. :



NOTE.

In the foregoing essay, the centigrade or Celciits thermometer is referred to.
In this country, thermometers of Fahrenheit’s divisions are generally- used,
and occasionally of Reaumur’s. It may probably afford some fauhtles to have

the differences pointed out.
In Reaumur (R.) the point of melting ice is 03 that of boiling Water '80°.

In the centigrade (C.) the point of melting ice is 0 that of bmhng wat(,r
100°. .
In Fahrenheit (F.) the point of melting ice is 82°; that of boxlmg water

212°.
Degrees may be converted from one to the other by the following formula
(F—32)x-5 ]
9

R X 9'+32=F and € =

The head of the column of all observations by the thermometer should be

marked with the characteristic letter of the instrument, R., F., or C.
The barometer used should also be described ; and it should be purtlculdrly

noted with what standard barometer it has been compared.




