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BOTANIC GARDEN;

ADVERTISEMENT.

THE general defign of the following fheets is to
inlift Imagination under the banner of Science; and to
lead her votaries from the loofer analogies, which drefs out
the imagery of poetry, to the ftri¢ter, ones which form the
ratiocination ‘of philofophy. .While their particular defign
is to induce the ingenious to culfivate the knowledge of
Botany, by introducing them to the veftibule of that de-
lightful fcience, and recommending to their attention the
immortal works of the cclebrated Swedifh Naturalift,

LiNNEUS.

In the firft Poem, or Economy of Vegetation, the phy-
fiology of Plau‘ts is delivered; and the operation of the
Elements, as far as, they may be fuppofed to aﬁ'e& the
growth of Vegetal;lcs In the fecond Poem, or Loves of
the Plants, the Scxual Syﬁem of Linneus is explained,
with the remarkable properties of many particular plants.
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APOLOGTY.

e o

IT may be proper here to apologize for many of the
fubfequent conjettures on fome articles of natural philofophy, as
not being fupported by accurate inveftigation or conclufive experi-
ments. Extravagant theories however in thofe parts of philofophy,
where our knowlgdge is yet lmperfe& are not without their ufe;
as they encourage the execution of laborious cxperiments, or the
inveftigation of ingenious dedutions, to confirm or refute them.
And fince natural objeéts are allied to each other by many affinities,
cvery kind of theoretic diftribution of them adds to our knowledge
by developing fome of their analogies. )

The Roficrucian dotrine of Gnomes, Sylphs, Nymphs, and
Salamanders, was thought to afford a proper machinery for a
Botanic poem; as it #§ probable, that they were originally the
names of hieroglyphic figures reprefenting the elements.

Many of the important operations of Nature,were fhadowed or
allegorized in the heathen mythology, as the firft Cupid {pringing
from the Eggeof nght the marriage of Cupid and Pfyche, the Rape
of Proferpine, the Co,ngrefs of Jupiter’and Juno, Death and Refuf-
citation of Adonis; &c. many of which are ingenioufly explained in
the works of Bacon, Vol. V. p. 47. 4th Edit. London, 1778. The
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Egyptians were poffeffed of many difcoveries in philofophy and che-
miftry before the invention of letters ; thefe were then expreiled in
" hieroglyphic paintings of men and animals; which after the dif-
< covery of the alphabet werc defcribed and animated by the poets,
and became firft the deities of Egypt, and afterwards of Greece and
Rome. Allufions to thofe fables were therefore thought proper orna-

ments to a philofophical poem, and are occafionally introduced
either as reprefented by the poets, or preferved on- the numerous

gems and medallions of antiquity.
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THE AUTHOR
OF THE

POEM ON THE LOVES OF THE PLANTS.

BY THE REV. W. B, STEPHENS.

OFT the thy genius, D——1! amply fraught
With native wealth, explore new worlds of mind ;
Whence the bright ores of drofslefs wifdom brought,
Stampt by the Mufe’s hand, enrich mankind ;

Tho’ willing Nature to thy curious eye,
Involved in night, her mazy depths betray;
Till at their fource thy piercing fearch defcry
The ftreams, that.bathe with Life our mortal clay;

Tho’, boldly foarixfg.in fublimer mood
Through tracklefs fkies on metaphyfic 'wings,
Thou dareft to fcin® the approachlefs Caufe of Good,
And weigh with fteadfaft hand the Sum of Things;
b .
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Yet wilt thowu, charm’d amid his whifpering bowers,
Oft with lone ftep by glittering Derwent ftray,
Mark his green foliage, count his mufky flowers,
That bluth of tremblesto the rifing ray;

While Fancy, feated in her rock-roof’d dell;
Liftening the fecrets of the vernal grove,
Breathes fweeteft ftrains to thy fymphonious fhell,
And gives new echoes to the throne of Love.

wan, Nov. 28, 1788.



Argument of the Firft Canto.

|

THE Genius of the place invites the Goddefs of Bo-
tany. 1. She defcends, is received by Spring, and the Elements, s59.
Addreffes the Nymphs of Fire. Sgar-light Night feen in the Camera
Obfcura, 81. .I. Love created the Univerfe. Chaos explodes. All
the Stars revolve. God. g¢7. II. Shooting Stars. Lightning.
Rainbow. Colours of the Morning and Evening Skies. Exterior
Atmofphere of inflammable Air. Twilight. Fire-balls. Aurora
Borealis. Planets. Comets. Fixed Stars. .Sun’s Orb, 113.
III. 1. Fires at the Earth’s Centre. Animal Incubation, 137. 2.
Volcanic Mountains. Venus vifits the Cyclops, 149. IV. Heat
confined on the Earth by the Air. Phofphoric lights in the Even-
ing. Bolognian Stone. Calcined Shells. Memnon’s Harp, 173.
Ignis fatuus. Luminous 'Flowers. Glow-worm. Fire-fly. Lu-
minous Sea-infects. Eleétric Eel. Eagle armed with Lightning,
189. V. g Difcovery of Fire. Medufa, 209. 2. The chemical
Properties of Fire.. Phofphorus. Lady in Love, 223. 3. Gun-
powder, 237. VI. Steam-engine applied to Pumps, Bellows,
Water -engmcs, Corn-malls, Coining, Barges, Waggons, Flying-
chariots, 253" Labouxs ofsHercules. Abyla and Calpe, 297.% VII.
1. Eleétric Machme. *Hefperian Dragon. Eleétric kifs. Halo
round the heads of Saints. Eleftric Shock. Fairy-rings, 333.
2. Death of Profeflor Richman, 371. 3. Franklin draws Lightning
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from the Clouds. . Cupid fnatches the Thunder-bolt from Jupiter,
383. VIIL Phofphoric Acid and Vital Heat produced in the Blood.
The great Egg of Night, 399. IX. Weftern Wind unfettered.
Naiad releafed. Froft affailed. Whale attacked, 421. X. Buds
and Flowers expanded by Warmth, Elericity, and Light. Draw-
ings with colourlefs fympathetic Inks; which appear when warmed
by the Fire, 457. XI. Sirius.  Jupiter and Semele. Northern
Conftellations.  Ice-iflands navigated into the Tropic Seas. Rainy
Monfoons, 497. XII. Points ereted to procure Rain. Elijah on
Mount-Carmel, §47. Departure of the Nymphs of Fire like fparks
from artificial Fireworks, §85.
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ECONOMY OF VEGETATION.

THE

CANTO I

¢ ST AY vour rubk sTEPs ! whofe throbbing breafts infold

T'he legion-fiends of Glory, or of Gold!

Stav! whofe féife lips {feductive fimpers part,

" While Cunning peﬁics in the hadot-heart!—

For you no Dryads .drcfs the rofeate bower, 5
For you no Nymphs their {parkling vafes pour;

ParT L B
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Unmark d by yow, light Graces fwim the green,
And hovenng Cupids aim their fhafts, unfeen.

¢ But Truou ! whofe mind the well-attemper’d ray

Of Tafte and Virtue- lights with purer day ;
Whofe finer fenfe each foft vibration owns
With fweet refponfive fympafhy of tones ;

So the fair flower exparids it’¢ Jucid form

To meet the fun, and fhuts it to the ftorm ;—
For thee my borders nurfe the fragrant wreath,
My fountains murmur, and my zephyrs breathe;
Slow flides the painted fnail, the gilded fly
Smooths his fine down, to charm thy curious eye ;
On twinkling fins my pearly nations play,

Or win with finuous train their tracklefs way;
My plumy pairs in gay embroidery d}'efs’d ‘
Form with ingenious bill the penfile nef},

10

I5

20

8o the fair fowcr. 113, It feems to have been the original defign of * ne philofophy
of Epicurus to render the mind exquifitely fenfible to agreeable fenfaticns, and equally

mienfible to difagrecable ones, 2
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To Love’s fweet notes attune the hﬁcnmg dell,
And Echo founds her foft fymphonious thell.

<« And, if with Thee fome haplefs Maid fhould ftray,
Difafterous Love companion of her way, 26
Oh, lead her timid fteps to yonder glade,
Whofe arching cliffs dependit'lg alders fhade; ‘
There, as meck Ew.:ning wakes her temperate breeze,
And moon-beams glimmer through the trembling trees,
The rills, that gurgle round, fhall foothe her ear, 31
The weeping rocks fhall number tear for tear ;
There as fad Philomel, alike forlorn,
Sings to the Night from, her accuftomed thorn ;
While at fweet intervals each falling note 35

Sighs in the gale, and whifpers round the grot ;

" Difafterous Love. 1. 26. The fcefery is taken fronP a botanic garden about a mile
from Lichfield, wHere a cold batl? was erected by Sir John Floyer. There is a grotto
furrounded by projedting rocks, from the edges of which trickles a perpetual fhower of
water; and it is here reprefented as adapted to love-fcenes, as being thence a proper re-
fidence for the modern goddefs of Botany, and the eafier to introduce the next poem on
the Loves of the Plants according to the fyftem of Linneus.

B2
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The fifter-woe fhall calm her aching breaft,

And fofter flumbers fteal her cares to reft.—

<« Winds of the North! reftrain your icy gales,
Nor chill the bofom of thefe happy vales! 40
Hence in dark heaps, ye gathering Clou‘ds, revolve !
Difperfe, ye Lightnings! arld, ye Mifts, diffolve !
-—I-iither, emerging from yon orient h{ies,
Boranic Goppess ! bend thy radiant eyes ;

O’er thefe {oft {cenes afflume thy gentle reign,

45
Pomona, Ceres, Flora in thy train ;

O’er the ftill dawn thy placid fmile effufe,

And with thy filver fandals print the dews ;

In noon’s bright blaze thy vermil veft unfold,

And wave thy emerald banner ftar'd with gold.” 50

Thus fl;okc the*Genius, as'He frept along,
And bade thefe lawns to Peace and Truth belong ;
Down the fteep flopes He led with modeft fLill
‘The willing path‘;vay, and ‘the truant rill,

¢
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Stretch’d o’er the marfhy vale yon willowy mound,

Where fhines the lake amid the tufted ground,

Raifed the young woodland, fmooth’d the wavy green,

And gave to Beauty all the quiet {cene.—

55

She comes l—the GoppEss |—through the whifpering air,

Bright as the mom, defcends her blufhing car;
Each circling wheel a wreath of flowers intwines,
And gem’d’with flowers the filken harnefs thines ;
The golden bits with flowery ftuds are deck’d,
And knots of flowers the crimfon reins connet.—
And now on earth the filver axle rings,

And the fhell finks upon its flender fprings;
Light from her airy feat the Goddefs bounds,
And fteps celeftial prefs the panfied grounds.

Fair Sprmg advancmg calls her feather'd quire,
And tunes to fofter notes her laughmg lyre;
Bids her gay hours on purple pinions move,

And arms her Zephyrs with the fhafts of Love,

6o

70
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Pleafed GnoMEs, afcending from their earthy beds,
Play round her g..raccﬁxl footfteps, as fhe treads;
Gay Syrrus attendant beat the fragrant air | 75
On winnowing wings, and waft her golden hair ;
Blue Nvmpus emerging leave their {parkling ftreams,
And Fiery Forums alight from orient beams ;
Mufk’d in the rofe’s lap freth dews they fhed,
Or breathe celeftial luftres round her head. S0

Firft the fine Forms her dulcet voice requires,
Which bathe or bafk in elemental fires;
From each bright gem of Day’s refulgent car,
From the pale fphere of cvery twinkling ftar,
From cach nice pore of ocean, carth, and air, 85

With eye of flame the {parkling hofts repair,

Pleafed Gnomes. 1. 73. The Roficrucian doérine of Gnomes, Sylphs, Nymphs,
and Salamanders affqrds proper machinery for a phﬂofophxc poem ; as it is probable
that they were originally the names of hieroglyphic figures of ghe Elemepts, or of Genii
prefiding over their operations. T'he Faries of more modern days feem to have been de-
rived from them, and to have inherited their powers. Thé Gnomes and Sylphs, as
being more nearly allied to modern Fairies are reprefented as either male or female, which
dxﬂmgmﬂxes the latter from the Aure of the Latin Poets, which wei~ only female;
except the windsy as Zephyrus and Auﬁer, may be {yppofed to }ive been theu'
hufbands.
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Mix their gay hues, in changeful circles pla,

Like motes, that tenant the meridian fay.--—

So the clear Lens colle@s with magic power

The countlefs glories of the midnight hour; 90
Stars after ftars with quivering luftre fall,

And twinkling glicie along the whiten’d wall.—
Pleafed, as they pafs, fhe cm_m{s the glittering bands,
And fiills their murmur with, Rer waving hands;
Each liftening tribe with fond ekpc&ancc burns, 05

And now to thefe, and now to thofe, fhe turns.

I. ¢« Nympus oF PrRIMEVAL Fire! vour veftal train

Hung with gold-trefles g’er the vaft inane,

Nymphs of primeval fire. 1. 97. The fluid matter of heat is perhaps the moft exten-
five element in nature; all. other bodies are immerfed in it, and are preferved in their
prefent ftate of folidity or fluidity by the attraGion of their particles to the matter of
heat.  Since all known bodies are cgntradtible into lefs fpace by depriving - them of fome
portion of their heat, and as there is no part of nature totally deprived of heat, there is
reafon to believe that the partjcles of bodies do not touch, but are held towards each
other by their felf-attraction, and redtde from each other by their attradtion to the mafs
of heat which furrounds them{ and thus exift in 4n equilibrium between thefe two
powers. If more of the matter of heat be applied to them, they recede further from
each other, and become fluid ; if ftill more be applied, they take an acrial form, and
are termed Gafles by the modern chemifts. Thus when water is heated to a certain
degree, it would inftantly affume the form of fteamn, but for the preffure of the armo-
fphere, which prévents this change from taking place fo eafily; the fame is true of
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Pierced with your filver thafts the throne of Night,
And charm’d young Nature’s opening eyes with light; 100
When Love Diving, with brooding wings unfurl’d,
Call’d from the rude abyfs the living world.

quickfilver, diamonds, and of perhaps all other bodies in Nature; they would firft
become fluid, and then aeriform by appropriated degrees of heat. On the contrary,
this elaftic matter of heat, termed Calorique in the new nomenclature of the French
Academicians, 'is liable to become confohdated itfelf in its combinations with fome
bodies, as perhaps in nitre, and probably in combuftible bodies as fulphur and char-
coal. See note on l. 232, of this Canto. Modern philofophers have not yet been able
to decide whether light and heat be different fluids, or modifications of the fame fluid,
as they have many properties in common. See note on L. 468 of this Canto.

When Love Divine. 1. 101. From having obferved the gradual evolution of the
young animal or plant from its egg or feed ; and afterwards its fucceifive advances to
its more perfeét ftate, or maturity; philofophers of all ages feem to have imagined,
that the great world itfelf had likewife its infancy and its gradual progrefs to maturity ;
this feems to have given origin to the very antient and fublime allegory of Eros, or
Divine Love, producing the world from the egg of Night, as it floated in Chaos. See
1. 419. of this Canto.

The external cruft of the earth, as far as it has been expofed to our view in mines or
mountains, countenances this opinion ; fince thefe have evidently for the moft part had
their origin from the fhells of fihes, the decompofition of vegetables, and the recrements
of other animal materials, and muft therefore have been formed progreffively from fmall
beginnings. There are likewife fome apparently ufelefs or incomplete appendages to
piants and animals, which feem to thew they have gradually undergone changes from
their original ﬂate, fuch as the ftamens without @nthers, and ftyles without ftigmas of
feveral plants, as mentioned in the note on Curcuma, Vol 1L of this work. Such as
the halteres, or rudiments of wings of fome two.w:nge'a mfe&s, and the paps of male
animals ; thus {wine have four toes, but two of them¢are imperfectly formed, and not
long enough for ufe. The allantoide in fome animals feems to hav. become extin&; in
others is above tenfold the fize, which would feem neceffary for it- purpofe. Buffon du

. Cochon. 3.6. p.257. Perhaps all the fuppofed monftrous b’ ths of Nature are re-
“ mains of their habits of prodution in their former lefs perfect flate, or attempts towards
greater perfection.
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“—LET THERE BE LIGHT!” proclaim’d ;he ALMIGHTY LO.RD,,
AI"coniIh’d Chaos heard the potent word ;—

Through all his realms the kindling.Ether runs, 10§
And the mafs ftarts into a million funs;

Earths round each fun with quick explofions burft,

And fecond plan,cis‘ iffue from the firft;

Through all bis realms. 1. 165, Mr. Herfchel has given a very fublime and curious
account of the conftrucion of the hmvens.w:th his df covery of fome thoufand nebule,
or clouds of ftars; miany of which are much larger colletions of ftars, than all thofe
put together, which are vifible to our naked eyes, added to thofe which form the galaxy,
or milky zone, which furrounds us. He obferves that in the vicinity of thefe clufters of
ftars there are proportionally fewer ftars than in other parts of the heavens; and hence he
concludes, that they have attrated each other, on the fuppofition that infinite fpace was
at firft equally fprinkled with them; as if it had at the beginning been filled with a fluid
mafs, which had coagulated. Mr. Herfchel has further thewn, that the whole fidereal
fyftem is gradually moving round fome centre, which may be an opake mafs of matter,
Philof. Tranf. V. LXXIV. If all thefe Suns are moving round fome great central body;
they muft have had a projeétile force, as well as a centripetal one; and may thence be
fuppofed to have emerged or been prgjected from the material, where they were produced.
‘We can have no idea of a natural power;, which could project a Sun out of Chaos, ex-
cept by comparing it to the explofions or earthquakes owing to the fudden evolution of
aqueous or of other more elaftic vapours; of the power of which under immeafurable
degrees of heat, and compreffion, we are yet ignorant.

It may be objected, that if the ftars had been proje@ted from a Chaos by cxploﬁons,
that they muft have returned again into it from the known laws of gravitation; this how-
ever would not happen, if the whbk of Chaos, like grains of gunpowder, was explodcd
at the fame time, and dilperfed through infinite fpace at pnce, orin quick fucceffion, in
every poffible direGtion. Th&fame objeQion may be ftated againft the poffibility of the
planets having been throwr? friom the fun by explofions; and the fecondary planets from
the primary ones; which will be fpoken of more 3t large in the fecond Canto, but if the
planets are fuppofed to have been proje&ed from their funs, and the fecondary from the

Part L A o
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Bend, as they journey with projedtile force,
In bright ellipfes their relu@ant courfe; I10
Orbs wheel in orbs,.round centres centres roll,
And form, felf-balanced, one revolving Whole.
—Onward they move amid their bright abode,

Space without bound, THE Bosom oF THEIR Gop !

II. ¢ Eruereal Rowers | vou chafe the thooting fars,
Or yoke the vollied lightenings to your cars, 116
Cling round the aérial bow with prifms bright,

And pleafed untwift the fevenfold threads of light;

primary ones, at the beginning of their courfe; they might be fo influenced or diverted
by the attrations of the funs, or fun, in their vickiity, as to prevent their tendency to
réturn into the body, from which they were projected.

If thefe mnumerable and immenfe funs thus tifing out of Chaos are fuppofed to have
thrown out their attendant planets by new explofions, as they alcended; and thofe their
refpeQive fatellites, filling in a moment the immenity of fpace with light and motion, a
grander idea cannot be conceived by the mind of man. |

Ghafo the fhosting flars, L 115. The meteors calitd thooting flars, the lightening, the
rainbow, and the clotds, are phenomena of the Fower regions of the atmafphere.  The
twilight, the meteors call’d fite-balls, or Rying dragoms, and the nofthern lights, inhabit
the higher regions of the atmofphere, Sye additional notes, No. 1.

Cling round the serial bow. 1 117, Sée additional notes, No. I
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Eve’s filken couch with gorgeous tints adotn,
And fire the arrowy throne of rifing Morn. 120
—Og, plum’d with flame, in gay battalion’s fpring
To brighter regions borne on broader wing ;
Where lighter gafes, circumfufed on high,
Form the vaft concave of exterior tky ;

Eve’s filken couch. 1. 119. See additional notes, No, IIL,

Where lighter gaf#t. 1. 123. Mr. Cavendith has fhewn, that the gas called inflam-
mable air, is at leaft ten times lighter than common air; Mr. Lavoifier contends, that it
is one of the component parts of water, and is by him called hjdrogene, It is fuppofed to
afford their principal nourifhment to vegetables and thence to animals, and is perpetually
rifing from their decompofition; this fource of it in hot climates, and in fummer months,
is fo great as to exceed eftimation. Now if thus light gas pafes through the atmofphere,
without combining with it, it muft compofe another atmofphere over the aerial one;
which muft expand, when the preflure above it is thus taken away, to inconceivable
tenuity.

If this fupernatural gafleous atmofphere floats upon the aerial ong, like ether upon
water, what muft happen? 1.it will figw from the line, where it will be produced in the
greateft quantities, and become much accumulated over the poles of the earth; 2. the
common air, or lower firatum of the atmofphere, will be much thinner over the poles
than at the line ; becaufe if a glafs globe be filled with oil and water, and whirled upon its
axis, the centrifugal power will carry the heavier fluid to the circumference, and the lighter
will in confequence be found round the axis. 3. T'here may be a plase at fome certain
latitude between the poles and the line on each fide the equator, where the inflammable
fupernatant atmofphere may end, bwing to the greater-centrifugal foree of the heavier
actial atmofphere. 4. Bltween the tarmination of the gerfal and the beginning of the
gafleous atmofphere, the airs Wil ografionally be intermixed, and thus become inflam.
mable by the eleiric fpark ; thefe cireumftances wifl aflift in explaining the phenomena
of fire-balls, northern lights, and of fome variable winds, and fong continued rains,

Since the above note was firft written, Mr. Voita I am informed has applied the fup-
pofition of a fupernatant atmofphere of inflammable air, to ¢xplain fome phenomena in

Ca
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With airy lens *the fcatter'd rays affault, 125
And l;end the twilight round the dufky vault ; |
Ride, with broad eye¢ and {cintillating hair,
The rapid Fire-ball through the midnight air;
Dart from the North on pale eleéric ftreams,
Fringing Night’s fable robe with tranfient beams. 130
—Or rein the Planets in their fiwift careers,
Gifdiné with borrow’d light their tv;finkling {pheres;
Alarm with comet-blaze the fapphire plain,

The wan ftars glimmering through its filver train ;

meteorology. And Mr. Lavoifier has announced . his defign to write on this fubje&.
Traité de Chimie, Tom. I. I am happy to find thefe opinions fupported by fuch refpe&-
able authority.

n

Aud bend the twilight. 1. 126, The crepufcular atmofphere, or the region where the
light of the fun ceafes to be refralted to us, is eftimated by philofophers to be between
40 and 50 miles hxgh, at which time the fun is about 18 degrees below the horizon; and
the rarity of the air is fuppofed to be from 4,000 to 10,000 times greater than at the fur-
face of the earth. . Cotes’s Hydroft. p. 123. The duration of twilight differs in different
feafons and in different latitudes ; in England the thorteft twilight is about the beginning
of O&tober and of March’; in more northern latitudes, where the fun never finks more
than 18 degrees? below the horizon, the twilight continues' the whole night. The
time of its duration may alfo be occafionlly affected, by e varying height of the atmo-
fphere. A number of obfervations on thq duration of twilight in different latitudes might
aﬂ‘opsl confiderable information conceming the aerial ftrata in the higher regions of the
and might aflift in determining whether an exterior armoﬁ)herc of inflam-

u’WIe gas, or Hydmgme, e:aﬁs over thc aenal one. :

Alarm with Coﬂm-blaze l. 133. Sep additional notcé, No. IV.

.
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Gem the bright Zodiac, ftud the glowing, pole, 135
Or give the Sun’s phlogiftic orb to roll.

III. Nympus! vour fine forms with fteps impaffive
mock
Earth’s vaulted roofs of adamantine rock ;
Round her flill centre tread thie burning foil,
And watch the billowy Lavas; as they boil ; 140
Where, in ba.faltic caves imprifon’d deep,
Relu@ant fires in dread fufpenfion fleep ;
Or {phere on {phere in widening waves expand,
And glad with genial warmth the incumbent land.
So when the Mother-bird fele@s their food 145
With curious bill, and feeds her callow brood ;

The Sun's phlagiftic orb. 1. 186 Sce additional notes, No. V.
. L]

Round the fiill cgntre. |. 189. Many philofophers have believed that the central parts
of the earth confift of a ﬂ;ud mals of burning lava, which they have called a fubterra-
neous fun ; and have fuppofed, that it contributes to the production of metals, and to
the growth of vegetables. See additional notes, No. VI

Or fphere on [phere. 1, 143. See additional notes, No. VII.
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Warmth from her tender heart eternal fprings,
And pleafed fhe clafps them with extended wings.

“You from deep cauldrons and unmeafured caves
Blow flaming airs, or pour vitrefcent waves ; 150
O’er thining oceans ray volcanic light,

Or hurl innocuous embers to the night.—
While with loud fhouts to Etna Heccla calls,
And Andes anfwers from his béacon’d wélls; ‘

Hurl innacuous embers. 1. 152, The immediate caufe of voleanic eruptions is believed
to be owing to the water of the fea, or from lakes, or inundations, finding itfelf a paffage
into the fubterraneous fires, which may lic at great depths. This muft firft produce by
its coldnefs a condenfation of the vapour there exifting, or a vacuum, and thus occafion
parts of the earth’s cruft or thell to be forced down by the preffure of the incumbent at-
mofphere. Afterwards the water being fuddenly raifed into fteam produces all the explofive
effets of earthquakes. And by new acceffions of water during the intervals of the ex-
plofions the repetition of the fhocks is caufed. T'hefe circumftances were hourly illuftrated
by the fountains of boiling water in Iceland, in which the furface of the water in the
boiling wells funk down low before every new ebullitions '

Befides thefe eruptions occafioned by the fteam of water, there feems to be a perpetual
effufion of other vapours, more noxious and (as far aseit is yet known) perhaps greatly
more expanfile than water from the Volcanos in yarious parts of the world. As thefe
Volcanos are fuppofed to be fpitacuia or breathing holes tasthe great fubterraneous fires,
it is probable that the efcape of claftic vapours from them is the caufe, that the carth-
quakes of modern days are of fuch finall extent compared to thofe of antient times, of
which veftiges remain in every part of the world, and on this account may be faid not

be innoguous, but ufeful.
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Sea-wilder’d crews the mountain-ftars admire, 155
And Beauty beams amid tremendous fire.

¢ Thus when of old, as myftic bards prefume,
Huge Cycrors dwelt in Etna’s rocky' womb,
On thundering anvils rung their loud alarms,
And leagued with VucLan forged immortal arms ; ; 160
Défcending Venvs fought thedark dbode, |
And footh’d the labours of the grifly God.—
While frowning Loves the threatening falchion wield,
And tittering Graces peep behind the fhield,
With jointed mail their fa1ry limbs o erwhelm, 165
Or nod with pauﬁng ftep the plumed helm;
With radxant cye She wew’d the boxlmg ore,
Heard undifmay’d the breathmg bellows roar,
Admired their ﬁnewy arms, and fhoulders bare,
And ponderops hammqrs llfted high ih air, 170
Wlth ﬁmles celeﬁlaf blcﬁ:’d their dazzled fight,
And Beauty blazed amid mfemal night.

Warpore J%ﬂm
Aoan. Mo..: 0 . Date 234274
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IV. « ErfuLGeNT Mams! vou round deciduous day,

Trefled with foft beams, your glittering bands array ;

On Earth’s.cold bofdm, as the Sun retires, 175 .
Confine with folds of air the lingering fires ;

O’er Eve’s pale forms diffufe phofphoric light,

And deck with lambent flames the fhrine of Night.

Confine with folds of air. L 1‘,74. The air, like all other bad condu&tors of ¢leéiricity,
is known to be a bad cqndu&or of heat; and thence prevents the heat acquired from
the fun’s rays by the earth’s furface from being fo foon diffipated, in the fame manner as
a blanket, which may be confidered as a fponge filled with air, prevents the efcape of
heat from the perfon wrapped in it. This feems to be one caufe of the great degree of
cold on the tops of mountains, where the rarity of the air is greater, and it therefore be-
comes a better conductor both of heat and eleftricity. See note on Barometz, Vol. II
of this work.

There is however another caufe to which the great coldnefs of mountains and of the
higher regions of the atmofphere is more immediately to be afcribed, explained by Dr.
Darwin in the Philof. Tranf, Vol. LXXVIIIL who has there proved by experiments with
the air-gun and air-pump, that when any portion of the atmofphere becomes mechanically
expanded, it abforbs heat from the bodies in its vicinity, And as the air which creeps
along the plains, expands itfelf by a part-of the preflure being taken off when it afcends
the fides of mountains; it at the fame time attraéts heat. from the fummits of thofe
mountains, or other bodies which happen to be immerfed in it, and thus produces cold.
Hence he concludes that the hot air at the bottom of the'Andes becomes temperate by
jts own rarefa&tion when it afcends to the city of Quito; and by its further rarefa@ion
becomes cooled to the freezing point when it afcersli to the fnowy regions on the fum-
mits of thofe mountains. To,this alfo he attributes the great aegree of cold experienced
by the aeronauts in-their balloons; and which prodawes $iail in furimer at the height of
only two or three miles in the atmofphere. :

Difhfe pbcﬁbom light. 1 177, 1 have:often been mdueed to belwvc«‘ﬁ'om obfervation,
tthe twilight of the evenings is lightér than that of the mornir gs at the fame diftance
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So, warm’d and kindléd by meridian fkies,e
And view’d in darkncfs with dilated eyes, 180
Borocna’s chalks with faint ignition blaze,

Beccarr’s fhells emit prifmatic rays.

from noon. Some may afcribe this to the greater height of the atmofphere in the even-
ings having been rarefied by the fun during the day; but as its denfity muft at the fame
time be diminifhed, its power of refraction would continue the fame. I fhould rather
fuppofe that it may be owing to the phofphorefcent quality (as T is %alled) of almoft
all bodies; that is, when they have been expofed to the fun they cofftinuc to emit light
for a confiderable time afterwards. This is menerally belicved to arife either from fuch
bodies giving out the light which they had previoufly abforbed; or to the continuance of
a flow combuftion which the light they had been previoufly expofed to had excited. Sce
the next note.

Beceari’s fhells. ). 182,  Beccari made made many curious experiments on the phof-
phoric light, as it is called, which becomes vifible on bodies brought into a dark room,
after havigg been previoufly expofed to the funthine. It appears from thefe experiments,
that almoft all inflammable bodies poffefs this quality in a greater or lefs degree; white
paper or linen thus examined after having been expofed to the funfhine, is luminous to
an extraordinary degree; and if a perfon thut up in a dark room, puts one of his hands
out into the fun’s light for a fhort time and then retraéts it, he will be able to fee that hand
difhinétly, and not the other. Thefe sexperiments feem to countenance the idea of light
being abforbed and again emitted from bodies when they are removed into darknefs.
But Beccari further pretended, that fome calcareous compofitions when expofed to red,
yellow, or blue light, through coloured glaffes, would on their being brought into a dark
room emit coloured lights. This miftaken faét of Beccari’s, Mr. Wilfon decidedly refutes;
and among many other curious experiments difcovered, that if oyfter-fhells were thrown
into a common fire and calcined for about half an hour, and then brought to a perfon
who had previoufly been fome mimiftes in a dark room, that many of them would exhibit
beautiful irifes of pnfmatlc colours, from whence probably arofe Beccari’s miftake. Mr.
Wilfon from hence Tontends,” thawthefe kinds of phofphori do not emit the light they
had previoufly received, buf that they are fet on fire by the fun’s rays, and continue for
fome time a flow combuftion after they are withdrawn from the light. Wilfon’s Expe-
riments on Phofphori. Dodﬂcy, 1775.

The Bolognian flone is a felenite, or gypfum, and has been long celebrated for its
phofphorefcent quality after having been burnt in a fulphurous fire; and expofed when

. D .
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S.o to the facred Sun in MemnoxN’s fane,
Sponténeous concords quired the matin ftrain ;
—Touch’d by his orient beam, refponfive rings 183
The living lyre, and vibrates all it’s ftrings ;
Accordant ailes the tender tones prolong,

And holy echoes fivell the adoring fong.

¢ You with light Gas‘the lamps no&turnal feed,

Which dance and glimmer o’er the marfhy mead; 190

cold to the fun’s light. It may be thus well imitated: Calcine oyfter-flgells half an
hour, pulverize them when cold, and add one third part of flowers of fulphur, prefs them
clofe into a fmall crucible, and calcine them for an hour or longer, and keep the powder
in a phial clofe flopped. A part of this powder is to be expofed for a minute or two to
the funbeams, and then breught into a dark room. The calcined Bolagnian ftone be-
comes a calcareous hepar of fulphur; but the caleined thells, as they contain the animal
acid, may alfo contain fome of the phofphorus of Kunkel.

In Memnor’s fane. 1. 183. See additional notes, No. VIIL

The lamps mofturnal. 1. 189. The .ignis fatuus or Jack a lantern, fo frequently
alluded to by poets, is fuppofed to originate from the inflammable air, or Hydrogene,
given up from morafles ; which being of a- ‘heavier kind from its impurity than that
obtained from iron and water, hovers near the furface of the carth, and uniting with
common air gives out fight by its flow ignition, I‘m\lmps fuch lights have no exiftence,
and the refle®ion of a ftar on watery ground may have deceived the travellers, who
have been faid to be bewildered by them ? if the fad was eftiblifhed it would much
contribute to explain the phenomena of northern lights. T have traveiled much in the
%&t, inall feafons of the'year, and ovet all kinds of foil, but ne ;1 faw one of thefe Will

¢wifps. ' ¥
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Shine round Calendula at twilight hours, .
And tip with filver all her faffron flowers ;
Warm on her mofly couch the radiant Worm,
Guard from cold dews her love-illumin’d form,
From leaf to leaf condué the virgin light, 195
Star of the earth, and diamond of the night.’
You bid in air the tropic Beetle burn,
And fill with golden flame hit winged urn;
Or gild the ﬁ.xrge with infe@-fparks, that {fwarm
Round the bright oar, the kindling prow alarm ; 200
Or arm in waves, cle@ric in his ire, ’
The dread Gymnotus with ethereal fire.—
Onward his courfe with waving tail he helms,

And mimic lightenings {care the watery realms,

Shine round Calendula. 1. ‘191 See note on T ropzolum in Vol. II.
The radiant Warm. 1. 193. See additional notes, No. IX.

L d
The dread Gymamtus, 1. 2%, The Gymnotus eleftricus is a native of the river of
Surindm in South Ameri¢as, thofe which were brought ever to England about eight years
ago were about three or four feet long, and gave an eleétric thock (as1 experienced) by
putting one finger on the back near its head, and another of the oppofite hand into the
water near its tail. In their native country they ar¢ faid to exceed twenty feet in length,
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So; when with briftling plumes the Bird-of Jove 205

Vindi&ive leaves the argent ficlds above,

and kill any man who approaches them in an hoftile manner. Tt is not only to efeape its
enemies that this furprizing power of the fith is ufed, but alfo to take its prey; which
it docs by benumbing them and then devouring them before they have time to recover,
or by perfectly killing them; for the quantity of the power feemed to be determined by
the will or anger of the animal; as it fometimes firuck a*fifh twice before it was fuf-
ficiently benumbed to be eafily fwallowed.

The organs produive of this wonderful accumulation of ele@ric matter have been
accurately diffeted and defcribed by Mr. J. Hunter. Philof. Tranf. Vol. LXV. And
are fo divided by membranes as to compofe a very extenfive furface, and are fupplied
with many pairs of nerves larger than any olher nerves of the body; but how fo lirge a
quantity is fo quickly accumulated as to produce fuch amazing effets in a fluid ill adapted
for the purpofe is not yet fatisfaGorily explained. The Torpedo poffefies a fimilar power
in a lefs degree, as was fhewn by Mr. Walch, and another fifh lately defcribed by Mr.
Paterfon. Philo. Tranf. Vol. LXXVIL.

In the conftruttion of the Leyden-Phial, (as it is called) which is cnated on both
fides, it is known, tHat above one hundred times the quantity of pofitive eleétricity can
be condenfed on every fquare inch of the coating on one fide, than could have been ac-
cumulated on the fame furface if there had been no oppofite coating communicating
with the earth; becaufe the negative eleftricity, or that part of it which caufed its ex-
panfion, is now drawn off through the glafs. It is alfo well known, that the thinner
the glafs is (which is thus coated on both fides fo ag to make a Leyden-phial, or plate)
the more ele&ricity can be condenfed on one of its furfaces, till it ‘hecomes fo thin as to
break, and thence difcharge itfelf.

Now it is poffible, that the quantity of ele&ricity condenfible on one fide of a coated
phial may increafe in fome high ratio in refpe to the thinnefs of the glafs, fince the
power of atfraction is known to decreafe as the fquares of the diftances, to which this cir-
cumftance of eleclricity feems to bear fome analogy. Hence if an animal membrane, as
thin as the filk-worm fpins its filk, could be fo fituated as to be charged like the Leyden
bottle, without buffting, (as fuch thin glafs would be liable to do,) it would be difficult
to calculate the imménfe quanity of ele@ric fluid, wghiclf might ba.accumulated on its
furface. No land animals are yet difcovered which poffgfsethis power, though the air
would have been a much better medium for producing its effeéts; perliups the fize of the
neceflary apparatus would have been inconvenient to land animals.
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Borne on broad wings the guilty world he, awes,
And grafps the lightening in his thining claws.

V. 1. “ Nympus! vour foft fmiles unculturd man
fubdued, |
And charm’d the Savage from his native wood ; 210
You, while amazed his hurrying Hords retire

From the fell havo¢ of devouring Firg,

In bis fhining claws. 1. 208. Alluding to an antique gem in the colle&tion of the
Grand Duke of Florence. Spence.

Of devouring fire. 1. 212. The firft and moft important difcovery of mankind feems
to have been that of fire. For many ages it is probable fire was efteemed a dangerous
enemy, known only by its dreadful devaftations ;»and that many lives muft have been
loft, and many dangerous burns and wounds muft have afflicted thofe who firft dared to
fubje& it to the ufes of life. It is faid that the tall monkies of Borneo and Sumatra lie
down with pleafure. suond any actidental fire in their woods; and are arrived to that
degree of reafon, that knowledge of caufation, that they thruft into the remaining fire
the half-burnt ends of the branches to prevent its going out. One of the nobles of the
cultivated people of Otaheita, when Captain Cook treated them with tea, catched the
boiling water in his hand from the cock of the tea-urn, and bellowed with pain, not
conceiving that water could become hot, like red fire.

Tools of fteel conftitute ansther important difcovery in confequence of fire; and

“contributed perhaps principally to give the European nations fo great fuperiority over
the American world. By thefe two agents, fire and to6ls of fteel, mankind became able
10 cope with the vegetablg kmgdom, and conquer provinces of forefts, which in uncul-
tivated countries almoft excludé the growth of other vegetables, and of thofe animals
which are neceffary to our exiftence. Add to this, that the quantity of our food 'is alfo
increafed by the ufe of fire, for fome vegetables become falutary food by means of the
heat ufed in cookery, which arc naturally either noxious or difficult'of digeftion; as
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Téught, the firfk Art! with piny rods to raife
By quick attrition the domeftic blaze,
Fan with foft breath, with kindling leaves provide, 215
And lift the dread Deftroyer on his fide.
So, with bright wreath of ferpent-trefles crown’d,
Sévere in beauty, young Mepusa frown'd ;
Erewhile fubdued, round Wispom’s ZEgis roll’d t1¢
Hifs’d the dread fnakes, and*flam’d in burnifh’d gold! |
Flafh’d on her brandifh’d arm the immortal ihicld,
And Terror lighten’d o’er the dazzled field.

2. Nymeas! vou disjoin, unite, condenfe, expand,

And give new wonders to the Chemift’s hand ;

potatoes, kidney-beans, onions, cabbages. The caffava when made into bread, is perhaps
rendered mild by the heat it undergoes, more than by exprefling its fuperfluous juice,
The roots of white bryony and of arum, I am informed lofe much of their acrimony by
boiling.

Young Medufa fr¥wned. 1 218, T'he Egyptian Medufa is reprefented on antient gems
with wings on her head, fhnky hair, and a beautiful coyptensmce, whigh appears intenfely
thinking ; and was fuppofcd to rcptcfcnt divine wifdom. , The Grecian Medufa, on
Minerva’s (hield, as appears on other gems, has a countemnce diftorted with rage or
pain, and is fuppofed to reprefent divine Vengeance. This Medufs was one of the
Gorgons, at firft very beautiful and territile to her ‘enemies; Mine va'turned her hair
into fiakes, and Perfeus having cut off herhead fixed it on the fhield of that goddefs;
the fight of which then pcmﬁcd the beholdérs. Dannct. Dict.
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On tepid clouds of riﬁng fteam afpire, 225
Or fix in fulphur all it’s {olid fire;
With boundlefs {pring elaftic airs unfold,
Or fill the fine vacuities of gold ;
With fudden flath vitreféent {parks reveal,

0 fierce collifion from the flint and fteel; 23a

Oy . ‘wlphur. 1. 226. The phenomena of chemical explofions cannot be accounted
for withcu the fuppehtion, that fome of, the bodies ¢mployed contain concentrated or
{olid heat vombined ith them, to which the French Chemifts have given the name of
Calovique  When air is expandcd in the air-pump, or water evaporated into fteam, they
drink up or abforb a great quantity of heat; from this analogy, when gunpowder is ex-
ploded it ought to abforb much heat, that is, in popular Janguage, it ought to produce
a preat quantity of cold. When vital air is united with phlogiftic matter in refpiration,
»hich feems to be a flow combuftion, its volume is leffened; the carbonic acid, and per-
haps phofphoric acid are produced; and heat is given out; which according to the ex-
periments of Dr. Crawford would feem to be depofited from the vital air. But as the
vital air in nitrous acid is condenfed from a light elaftic gas to that of a heavy fluid, it
1. ift poflefs fefs heat than before. And hence a great part of the heat, which is given
o in firing gunpowder, J fhould fuppofe, muft refide in the fulphur or charcoal.

M.. Lavoifier has thewn, that vital air, or Oxygene, loofes lefs of its heat when it
becomr s e ot the component parts of nitrous acid, than in any other of its combinations;
and is hence capable of giving out a great quantity of heat in the explofion of gunpowder,
but as there feems to be great analpgy between the matter of heat, or Calorique, and
the clectric matter; and as the worft condu&ars of electricity are believed to contain the
greateft quantity of that fluid; there is reafon to fufpeét that the worft condudors of
Lieat may contain the moft of that’ ﬂ'uxd as fulphur, wax, filk, an-, glafs. See note gn
1 174 of this Canto.

° * P
Vitsefeent fparks. 1. 229.° When flints are firuck againft other flints they have the
property of giving fparks of light; but it it feems to be an internal light, perhaps of
elettric origin, very different from the ignited {parks which are ftruck from flint and fieel,
The fparks produced by the collifion of fteel with flint appear to be giobular particles of
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Or mark with fhining letters KuNkEL's namc
In the pale Phofphor’s felf-confuming flame. -
So the chafte heart of fome enchanted Maid
Shines witl; infidious light, by Love betray'd ;
Round her pale bofom plays the young Defire, 235
And flow fhe waftes by felf-confuming fire.

' 3. % You taught myfterious Bacon to explore
Metallic veins, and part the drofs from ore ;
With fylvan coal in whirling mills combine
The cryftal'd nitre, and the fulphurous mine; 240
Through wiry nets the black diffufion ftrain,

And clofe an airy ocean in a grain.—

iron, which have been fufed, and imperfe&ly fcorified or vitrified. They are kindled by
the heat produced by the collifion; but their vivid light, and their fufion and vitrification
are the effeéts of a combuftion continued in thefe particles during their paffage through
the air. This opinion is confirmed by an experiment of Mr. Hawkibee, who found that
thefe fparks could not be produced in the exhauﬁcd receiver. .See Keir’s Chemical Diét.
art. Iron, and art. Earth vitrifiable. ,

« . ¢

The pale Phofphor. 1. 232. See additionable notes, No. X.

And clofe an airy ocean. 1. 242. Gunpowder is plainly defcrited in the works of .
Roger Bacon’ before the year 1267. He defcribes it in a curiov s manner, mentioning
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Pent in dark chambers of cylindric' brafs, *
Slumbers in grim repofe the fodty maf; ;
Lit by the brilliant {park, from grain to grain 245
Runs the quick fire along the kindling train ;

On the pain’d ear-drum burfts the fudden crafh,
Starts the red flamc, and Death purfues the flath.-

the fulphur and nitre, but conceals the chgrcoal in an anagram. The words :ire, fed
tamen falis petrae lure mope can ubre, et fulphuris; et fic facies tonitrum, et corrufca-
tionem, fi fcias, artificium. The words lure mope can ubre are an anagram of carbonum
pulvere. Biograph. Britan. Vol. 1. Bacon de Secretis Operibus, Cap. XI. He adds,
that he thinks by an artifice of this kind Gideon defeated the Midianites with only three
hundred men. Judges, Chap. VII. Chamb, Dié. art. Gunpowder. As Bacon docs
not claim this as his own invention, it is thought by many to have been of much more
antient difcovery.

The permancntly elaftic fluid generated in the firing of gunpowder is calculated by
Mr. Robins to be about 244 if the bulk of the powder be 1. And that the heat gene-
rated at the time of the explofion occafions the rarefied air thus produced to occupy
about 1000 times the fpace of the gunpowder. This preflure may therefore be called
equal to 1000 atmofpheres or fix tons upon-a fquare inch. As the fuddennefs of this
explofion muft congribute much to its power, it would feem that the chamber of powder,
to produce its greateft effet, fhould be lighted in the centre of i xt ; which I believe is not
attended to in the manufacure of mufkets or piftols.

From the cheapnefs with which a very powerful gunpowdex' is hkely foon to be
manufactured from aerated marine acid, or from a2 new method of forming nitrous acid
by means of mangonefe or ‘other calciform ores, it may probably in time be applied to
move machmcry, and fuperfode tht ule of fteam. .

" There is a bitter mveéhve in Do Quixot agamﬁthe inventors of gun-powder, as
it levels the firongswith the®weals, the knight cafed in fteel with the naked Ihepherd,
thofe who have been trairtdeto the fword, with thofe who are totally unfkilful in the
ufe of it; and throws down all the fplendid diftin@ions of mankind. "T'hefe very rea-
fons ought to have been urged to fhew that the difcovery of gunpowder has been of
public utiliy by weakening the tyranny of the few over the many.

ParTL E
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Fear’s feeble hand dire@s the fiery darts,
And Sérength and Courage yield to chemic arts; 250
Guilt with pale brow the mimic thunder owns,
And Tyrants tremble on their blood-ftain’d thrones.

VI. Nympeus! vou erewhile on fimmering cauldrons
play’d,
And call’'d delighted Savery to your aid ;

Delighted Savery. 1. 254. The invention of the fteam-engine for raifing water by
the preffure of the air in confequence of the condenfation of ftcam, is properly afcribed to
Capt. Savery; a plate and defcription of this machine is given in Harris’s Lexicon
Technicum, art. Engine. Though the Marquis of Worcefter in his Century of Inventions
printed in the year 1663 had defcribed an engine for raifing water by the explofive power
of fleam long before Savery’s. Mr. Defegulier affirms, that Savery bought up all he
could procure of the books of the Marquis of Worcefter, and deftroyed them, profeffing
himfelf then to have difcovered the power of fteain by accident, which feems to have
been an unfounded flander. Savery applied it to the rifing of water to fupply houfes
and gardens, but could not accomplith the draining of mines by it. Which was after-
wards done by Mr. Newcomen and Mr. John Cowley at Dartmouth, in the year 1712,
who added the pifton.

A few years ago Mr. Watt of Glafgow much 1mprovcd this machine, and with Mr.
Boulton of Birmingham has applied it to variety of pyrpofes, fuch as raifing water from
mines, blowing bellows to fufe the ore, fupplymg towns with water, grinding comn and
many other purpofes. There Is reafon to believe“it may jn time be applied to the row-
ing of barges, and the moving of carriages along the‘road.  As the fpecific levity of air
is too great for the fupport of great burthens by balloons; there feems no probable method
of flying conveniently but by the power of fteam, or fome other ¢xplofive material;
which another half century may probabledifcover. See additional siotes, No. XI.
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Bade round the youth explofive STEaMm afpire 2 5 5
In gathering clouds, and wing’d the wave with fire ;
Bade with cold ftreams the quick expanfion ftop,
And funk the immenfe of vapour to a drop.—
Prefs'd by the ponderous air the Pifton falls
Refiftlefs, {liding through it’s iron walls ; 260
Quick moves the balanced beam, of giant-birth,
Wields his large limbs, and nodding-fhakes the earth.

¢¢ The Giant-Power from earth’s remoteft caves
Lifts with ftrong arm her dark relu&tant waves; -
Each cavern'd rock, and hidden den explores, 265
Drags her dark coals, and digs her fhining ores.—
Next, in clofe cells of ribbed oak confined,
Gale after gale, He crowds the ftruggling wind ;
The imprifon’d frorms through brazen noftrils roar,
Fan the white flame, and fufe the fparkling ore. 270
Here high in air the .riﬁ;lg ftream He pours
To clay-built cifterns, or to lead-lined tov&crs;

E2
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F;'efh through 2 thoufand pipes the wave diftils,
And thirfty cities drink the exuberant rills.—
There the valt mill-ftone with inebriate whirl 275
On trembling floors his forceful fingers twirl.
Whofe flinty teeth the golden harvefts grind,
Feaft without blood ! and nourifh human-kind.

"¢« Now his hard hands on Mona’s rifted creft,

Bofom’d in rock, her azure ores arreft ; 280

Feaft without blood ! 1. 278. 'The benevolence of the great Author of all things is
greatly manifeft in the fum of his works, as Dr. Balguy has well evinced in his pamphlet
on Divine Benevolence afferted, printed for Davis, 1781. Yet if we may compare the parts
of nature with each other, there are fome circumflances of her economy which feem to
contribute more to the general fcale of happinefs than others. Thus the nourithment of
animal bodies is derived from three fources: 1. the milk given from the mother to the
offspring; in this excellent contrivance the mother has pleafure in affording the fufte-
nance to the child, and the child has pleafure in receiving it. 2. Another fourcc of the
food of animals includes feeds or eggs; in thefe the embryon is in a torpid or infenfible
flate, and there is along with it laid up for its early nourifhment a ftore of provifion, as
the fruit belonging to fome feeds, and the oil and flarch belonging to others; when thefe
arc confumed by animals the unfecling feed or egg rectives no pain, but the animal
receives pleafure which confumes it. Under this ayticle may be included the bodies of
animals which die naturally. 3. But the laft method of fupporting animal bodies by the
deftruction of other living aniials, as lions preying upore lambs, thefe upon living vege-
tables, and mankind upon them all, would appear to ‘be a ]eﬁ; perfet purt of the economy

of nature than thofe before mentioned, as contnbutmg 1efs to the fum of general happi-
nefs.

Mona’s r fmf ¢refl. 279.  Alluding to the very valuable coppcr—mmes in the ifle of
Anglefey, the property of the Earl of Uxbridge.
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With iron lips his rapid rollers feize

The lengthening bars, in thin expanfion fqueeze ;
Defcending {crews with ponderous fly-wheels wound

The tawny plates, the new medallion.s round ;

Hard dyes of fteel the cupreous circles cramp, 285
And with quick fall his mafly hammers ftamp.

The Harp, the Lily and the Lion join,

And Georce and Britain guard the fterling coin.

¢¢ Soon fhall thy arm, UncoNQuEr'D STEam | afar
Drag the flow barge, or drive the rapid car; 290

Or on wide-waving wings expanded bear

The flying-chariot through the fields of air.

With iron-lips. 1. 281. Mr. Boulton has lately conftructed at Soho near Birmingham,
a moft magnificent apparatus for Coining, which has coft him fome thoufand pounds;
the whole machinery is moved by an improved fteam-engine, which rolls the copper for
half- pence finer than copper has before been rolled for the purpofe of making money;
it works the coupoirs or fcrew-prefles for cutting out the circular picces of copper; and
coins both the faces and edges of the money at the fame time, with fuch fuperior excel-
Ience and cheapnefs of wdrkmanthip, 3 well as with marks of fuch powerful machinery
as muft totally prevent clandef¥ine imitation, and in conffquence fave many lives from
the hand of the executioner; a circumftance worthy the attention of a great minifter,
If a civic crown was given in ’kome for preferving the life of one citizen, Mr. Boulton
thould be covered with garlands of oak! By this machmery four boys of ten or twelve
years old are cnpable of ftriking thirty thoufand guineas in an hour, ‘nd the machine
itfelf keeps an unerring account of the pieces ftruck. :
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—Fair crews triumphant, leaning from above,
Shall' wave their fluttering kerchiefs as they move;

Or warrior-bands alarm the gaping crowd, 295
And armies fhrink beneath the fhadowy cloud.

¢ So mighty HercuLks o’er many a clime

Waved his vaft mace in Virtue’s caufe {ublime,

So mighty Hercules. 1. 297. The flory of Hercules feems ‘of great antiquity, as
appears from the fimplicity of his drefs and armour, a lion’s fkin and a club; and from
the nature of many of his exploits, the deftruction of wild beafts and robbers. This
part of the hiftory of Hercules feems to have related to times before the invention of the
bow and arrow, or of fpinning flax. Other ftories of Hercules are perhaps of later date,
and appear to be allegorical, as his conquering the river-god Achilous, and bringing
Cerberus up to day light; the former might refer to his turning the courfe of a river,
and draining a morafs, and the latter to his cxpofing a part of the fuperflition of the
times. The firangling the lion and tearing his jaws afunder, are defcribed from a ftatuc in
the Mufeum Florentinum, and from an antique gem; and the grafping Anteus to death
in his arms as he lifts him from the earth, is defcribed from another antient cameo.
The famous pillars of Hercules have been varioufly explained, Pliny afferts that the
natives of Spain and of Africa believed that the mountains of Abyla and Calpé on each
fide of the ftraits of Gibraltar were the pillars of Hercules; and that they were reaidd
by the hands of that god, and the fea admitted between them. PLu. Hift. Nat. p. at
E dit. Manut. Venet. 1609,

If the paflage between the two continents was opened by an earthquuke in antien:
times, as this allegorical ftory would feem to counterfance, there muft have been an im-
menfe current of water at firft run inte the Mcditerranean‘from the Atlantic; fince
there is at prefent a firong ftream fets always frm thence into the Mediterrancan.
Whatever may be the caufe, which now, conftantly opegates, o as to make the furface
of the Mediterranean lower than that of the Atlantic, it muft have kept it very much
lower before a paffage for the water through the fireights was openedi It is probable
before fuch an event took place, the coafts and iflands of the M- diterranean extended
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Unmeafured ftrength with €arly art combineg,
Awed, ferved, protected, and amazed mankind.—~ 300
Firft two dread Snakes at Juno’s vengeful nod
Climb’d round the cradle of the fleeping God;.
‘Weked by :he fhrilling hifs, and ruftling {found,
And Inneks of fair attendants trembling round,
" Lo gafping throats with clenching hands he holds ;
Auad Death untwifts their conveluted .folds. " 306
Next in red torrents from hcr. {evenfold heads
Fell Hypra’s blood on Lerna’s lake he fheds ;
Grafps Acutrous with refiftlefs force,
And drags the roaring River to his courfe; 310
Binds with loud bellowing and with hideous yell
The monfter Bull, and tl;reefold Dog of Hell.

““ ‘1'hen, where Nemea’s howling forefts wave,
He drives the Lion to his dutky cave;
wm ¢ further into that fea, and were then for a great extent of country, deflroyed by

the fioods occafioned by the new rife of water, and have fince remained beneath the fea.
Might not this give rife to the flood of Deucalion ? See note Caffia, V. IL. of this work.
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Seized by the throat the growling fiend difarms,
And tears his gaping jaws with finewy arms ;
Lifts proud AnTeUs from his mother-plains,
And with' ftrong grafp the ftruggling Giant ftrains ;
Back falls his fainting head, and clammy hair,
Writhe his weak limbs, and flits his life in air ;—
By fteps reverted o’er the blood-dropp’d fen
He tracks huge Cacus to his murderous den ;
Where breathing flames through brazen lips he fled,

And fhakes the rock-roof’d cavern o’er his head.

¢ Laft with Wide\arms the folid earth He tears,
Piles rock on rock, on mountain mountain rears;
Heaves up huge Asvyra on Affic’s fand, 2
Crowns with high Carre Europe’s faliant ftrand,
Crefts with oppofing towers the fplendid fcenc,
And pours from urns immen{¢ .tile fea: between.—
—Loud o’er her whirling flood Cl;a:ybdis roars,
Affrighted Scylla bellows round his fhore.,

315

310

325

330
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Vefuvio groans through all his echoing cavts,

And Etna thunders o’er the infurgent waves.

VIL. 1. Nympas! vour fine hands ethereal floods amafs
From the warm cufhion, and the whirling glafs ; 336
Beard the bright cylinder with golden wire,

And circumfufe the gravitating‘ﬁre.

Cold from eacl.l point cerulean Tuftres gleam,

Or fhoot in air the {cintillating ftream. 340
So, borne on brazen talons, watch’d of old

The {leeplefs dragon o’er his fruits of gold ;

Ethereal _ﬂaod,maﬁ. 1. 335. The theory of the accumulation of the ele&ric fluid by
means of the glafs-globe and cuthion is difficult to comprehend. Dr. Franklin’s idea
of the pores of the glafs being opened by the friction, and thence rendered capable of
attralting more electric fluid, which it again parts with, as the pores contract again,
fcems analogous in fome meafure to the heat produced by the vibration, or condenfation
of bodies, as when a nail is hammered or filed till it becomes hot, as mentioned in ad-
ditional Notes, No. VII. Some phjlofophers have endeavoured to account for this phe-
nomenon by fuppofing the exiftence of two ele@ric fluids which may be called the
vitreous and refinous ones, inftgad of the plus and minus*of the fame ether. But its
accumulation on the ritbbed glafs befrs great analogy to its accumulation on the furface
of the Leyden bottle, and can mot perhaps be explained from any known mechanical or
«chemical principle. See note on Gymnotus. 1. 202, of this Canto.

Csld from each point. 1. 339. Sece additional note, No. XIIL
I:AR T F
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Bright beam’d his {cales, his eye-balls blazed with ire,

And his wide noftrils breath’d inchanted fire.

¢ You bid gold-leaves, in cryftal lantherns held,

Approach attracted, and recede repel’d ;

While paper-nymphs inftiné with motion rife,
And dancing fauns the admiring Sage furprize.
Or, if on wax fome' fearlefs Beauty ftand,

And touch the fparkling rod with graceful hand ;
Through her fine limbs the mimic lightnings dart,
And flames innocuous eddy round her heart ;

O’cr her fair brow the kindling luftres glare,

Blue rays diverging from the briftling hair; »
While fome fond Youth the kifs ethereal fips.
And foft fires iffue from their mecting lips.

346

350

355

You bid gold leaves. 1. 345. . Alluding to the wery fenfible ‘eleGtrometer improved by
Mr. Bennett, it confifts of two flips of gold-leaf fufpended fronv a tin cap in a glafs
cylinder, which has a partial coating without, communicating with the wooden pedeftal.
If a ftick of fealing wax be rubbed for a moment on a dry cloth, and then held in the air
at the diflance of two or three feet from the cap of this inftrument, t'«c gold leaves feperate,
fuch is its aftenithing fenfibility to eleétric influence! (See Bennet on elefiricity, Johnfon,
Lond.) The nerves of fenfe of animal bodies do not feem to be affeéted by lefs quantities

of light or heat!
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So round the virgin Saint in filver ftreams .
The holy Halo fhoots it’s arrowy beams..

¢ You crowd in coated jars the denfer fire,.
Pierce the thin glafs, and fufe the blazing wire; 360
Or dart the red flath through the circling band
Of youths and timorous damfels, hand in hand.
—Starts the quick Ether throuph the fibre-trains
Of dancing ar.tcries, and of tingling veins,
Goads each fine nerve, with new fenfation thrill’d, 363

Bends the reluéant limbs with power unwill’d ;

The holy Halo. 1. 358. I believe it is not known with certainty at what time the
painters firft introduced the luminous circle round the head to import a Saint or holy
perfon. It is now become a part of the fymbolic language of painting, and it is much
to be withed thabithis kind of hicroglyphic chara&er was more frequent in that art; as it
is much wanted to render hiftoric pictures both more intelligible, and more fublime; and
why fhould not painting as well as poetry exprefs itfelf in metaphor, or in indiftinct alle-
gory ? A truly great modern painter lately endeavoured to enlarge the fphere of pictorial
language, by putting 2 demoén behind the pillow of a wicked man on his death bed.
Which unfortunately for the fCientific part of painting, the cold criticifm of the prefent
day has depreciated ; and thus barréd perhaps the 6nly road to the further improvement
in this feience.

- With new fenfation thrill’d. ], 365. Theke is probably a fyftem of nerves in animal
bodies for the purpofe of perceiving heat; fince the degree of this fluid is fo neceffary to
health that we become prefently injured either by its accefs or defect; and becaufe almoft
every part of our bodies is fupplied with branches from different pairs of merves, which

Fa2 .
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P:;ﬂfy’s- cold hands the fierce concuflion own,
And Life clings trembling on her tottering throne.—
So from dark clouds the playful lightning {prings,
Rives the firm oak, or prints the Fairy-rings. 370

2. Nympus ! on that day Ye fhed from lucid ey-s.
Celeftial tears, and breathed ethereal fighs'

would not feem neceffary for their motion alone. It is thercfize nrofabey, s ovr fen.
fation of electricity is only of its violence in paffing through cur fyften, by e fuddendy
diftending the muicles, like any other mechanical violerce; 'nd thar 1 ds ~ener! pun
alone that we feel, and not any fenfation analogous to the fpecific quabty i ihe »hyect
Nature may feem to have been niggardly o mankind in beflewing upiun theni w few
fenfes ; fince a fenfe to have perceived | ‘sétr'-ity, and anorber to have perceived wap-
netifin might have been of great fervice to them, many ages oefore thefe fluds wae dit
covered by accidental experiment, but it s poffibic n increafed numsber of fenfes i 1
bave incommoded us by adding to the fize of our hodics.

Palfy’s cold bands. ). 435. Paralytic limbs are in g eral ornly incapab'e of being
ftimulated into ation by the power of the wiil; fince the pulfe continues to beat and thy
fluids to be abforbed in them; and it commonly happens, when partlytic people yawn
and ftretch themfelves, (which:is not a voluntary mction,) that the altected Iimb moves
atthe fame time. The temporary motion of a paralytic limb is likewifc cau vd by pafling
the eleéric fhock through it; which would feem to indicate fome analop  betwe 1 the
eleétric fluid, and the nervous fluid, which is feperaseti from the blood by the brain, and.
and thence diffufed along the nerves for the purpofes of ndotion and feniation, It
probably deftroys life by its fudden expanfion of the pervés or tibreg of the brain; in the
fame manner as it fufes metals and fplinters wood or ftong, snd removes the atmofplicre,
when it paflfes from one objeét to another in a denfe ftate.

¥ ‘“Qf"#‘ims the Fajry rings. 1 370, See additional note No. XIII,
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When RicumaN reur’d, by fearlefs hafte betray’d,

The wiry rod in Nieva’s fatal fhade ;—
Clonds o’er the Sage, with fringed fkigts fucceed, 378
Flath follows flafh, the warning corks recede ;

Near and more near He ey’d with fond umaze

The filver fircam-, ard watch’d the faphire blaze,

Then burfts the ftez], tne dart ele@ric {ped,

Aad ihe vold Sage lav number’d with.the dead l— " 380
Nyuie . het acy Yr thed from lucid eyes

Cofd ear . and breathed ethereal figns!

“ Yau led your FrankLIN to your glazed retreats,

vour ai- buill caftles, and your filken feats ;

Wlen Richmarn reurea. 1. 3:3. Dr. Richman Profeflor of natural philofophy at
P rerfburgh ab ut the year 1563, elevated an infulated metallic rod to collett the aerial
~l uricity, as 12s. Franklin bad previoufly done at Philadelphia; and as he was obferving
the reprifion of the balls of his eleétr meter approached too near the condutor, and receiv-
g the dghtening in is head with aloud cxplofion, was ftruck dead amidft his family.

You nd your I«ran&lm 1. 383. 4 Dr. Franklin was the firftthat difcovered that lighten-
ing contifted of eleétric T matter, he ele¥ated a tall rod with a wire wrapped round it, and
fixing the bottom of a rod into asglafs bottle, and preferving it from falling by means of
filk-firing, he found it cle@rificd whenever a cloud paffed over it, receiving fparks by his
finger from it, and charging coated phials. This great difcovery taught us to defend
boufes and thips and temples from lightning, and alfo to under@tand, thdr pesple are
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Bade his bold arm invade the lowering {ky, 385
And feize the tiptoe lightnings, ere they fly ;
O’er the young Sage your myftic mantle {pread,
And wreath’d the crown eleéric round: his head.—
Thus when on wanton wing intrepid Lovr
Snatch’d the raifed lightning from the arm of Jove; 390
Quick o’er his knee the'triple bolt He bent,
The clufter’d darts-and fe:rl.iy arrows rent,
Snapp'd with illumin’d hands each ﬁamin.g {haft,
His tingling fingers fhook, and ftamp’d, and laugh’d ;

always perfectly fafe in a room during a thunder florm if they keep themfelves at three or Sour
feet diftance from the walls; for the matter of lightning in paffing from the clouds to the
earth, or from the earth to the clouds, runs through the walls of a houfe, the trunk of a
tree, or other elevated object; except there be fome moifter body, as an animal in con-
tact with them, or nearly fo; and in that cafe the lightning leaves the wall or tree, and
pafles through the animal; but as it can pafs thtough metals with ftill greater facility, it
will leave animal bodies to pafs through metallic ones.

If a perfon in the open air be furprized by a thunderftorm, he will know his danger
by obferving on a fecond watch the time which paffes between the flath and the crack,
and reckoning a mile for every four feconds and a.half, and a little more. For found
travels at the rate of 1142 feet in a fecond of time, and the velocity of light through
fuch fmall diftances is not to be eftimated. In thefe circumftances a perfon will be
fafer by lying down on the ground, than ere®, and ftill fafer if within a few feet of
his horfe; which being therr a more elevated animal will receive the fhock in preference
as the cloud paffes over. See additional notes, Nb. X1II,_ ¢

Intrepid Love. 1. 389.  This allegory is uncommonly beautiful, reprefenting Divine
Juftice as difarmed by Divine Love, and relenting of his purpafe. It i< exprefled on an
agate in tht Great Duke’s gollection at Florence. Spence.
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Bright o’er the floor the fcatter’d fragments blaz’d, 393
And Gods retreating trembled as they gaz’d ; .
The immortal Sire, indulgent to his «child,
Bow’d his ambrofial locks, and Heaven relenting {fmiled.

VIII. ¢ When Air’s pure eflence joins the vital flood,
And with phofphoric Acid dyes the blood, 400
Your VirGIN TRAINS the tranfiedt HeAr difpart, -
And lead the foft combuftion round the heart ;

Tranfient beat difpart. 1. 401. Dr. Crawford in his ingenious work on animal heat
has endeavoured to prove, that during the combination of the pure part of the atmofphere
with the phlogiftic part of the blood, that much of the matter of the heat is given out
from the air; and that this is the great and perpetual fource of the heat of animals; to
which we may add that the phofphoric acjd is probably produced by this combination; by
which acid the colour of the blood is changed in the lungs from a deep crimfon to a bright
fearlet. There feems to be however another fource of animal heat, though of a fimilar
nature ; and that is from the chemical combinations produced in all the glands; fince
by whatever caufe any glandular fecretion is increafed, as by friction or topical imflam-
mation, the heat of that part becomes increafed at the fame time; thus after the hands
have been for a time immerfed in' fnow, on coming into a warm room, they become red
and hot, without any increafed pulmbaary action. Besipes THIs there would fecm to
be another material received *from the air, by refpiration; which is fo neceffary to life,
that the embryon muft.learn to®bregth almoft within a minute after its birth, or it
dies. The perpetual neceffity of breathing fhews, that the material thus acquired is per-
petually confuming or efcaping, and on that account requires perpetual renovation. Per-
haps the fpirit of animation itfelf is thus acquired from the atmofphere, which if it be
fuppofed to be finer or more fubtle than the ele@ric matter, coukd not long be retained

in our bodies, and muft therefore require perpetual renovation.
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Life’s holy lamp with fires fucceflive feed,

From the crown’d forehead to the proftrate weed,

From Earth’s proud realms to all that fwim or {fweep
The yielding ether or tumultuous deep. 406
You fwell the bulb beneath the heaving lawn,

Brood the live feed, unfold the burfting fpawn ;

Nurfe with foft lap, and warm with fragrant breath
The .cmbryon panting in the arms of Death ; 410
Youth’s vivid eye with living light adorn,

And fire the rifing blufh of Beauty’s golden morn.

¢« Thus when the Egg of Night, on Chaos hurl'd,
Burft, and difclofed the cradle, of the world ;

Thus when the egg of Night. 1. 413. There were two Cupids belonging to the antient
mythology, one much elder than the other. The elder cupid, or Eros, or divine Love,
was the firft that came out of the great egg of night, wich floated in Chaos, and was
broken by the horns of the celeftial bull, that is, was hatched by the warmth of the fpring.
He was winged and armed, and by his arrows and torch pierced and vivified all things,
producing life and joy. Bacon, Vol. V. p. 192 Quarto edits Lond. 1778, « Ar this
“ time, (fays Ariftophanes,) fable-winged night produged an egg, from whence fprung
“up like a bloflom Eros, the lovely, the defirable, with his glofly golden wings.”
Avibus.  Bryant’s Mythology, Vol. II. p. 350. fecond edition. This interefting
moment of this fublime allegory Mrs. Cofway has chofen for her very beautiful painting,
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Firft from the gaping fhell refulgent {prung 4i 5
ImmorTAL Love, his bow celeftial ftrung ;—
O’er the wide wafte his gaudy wings unfold,
Beam his {oft {miles, and wave his curls of gold ;—
With filver darts He pierced the kindling frame,
And lit with torch divine the ever-living flame.” 420

IX. Tue Goppess paufed, admired with confcious pride
The effulgent 1egions marfhal’d by her fide,
Forms fphered in fire wirh trembling light array’d,
Ens without weight, and fubftance without fhade;
And, while tumultuous joy her bofom warms, 425

Waves her white hand, and calls her hofts to arms,

¢ Unite, iLLusTrIous Nymprs ! your radiant powers,

Call from their long repofe the Vernar Hougs.

She has reprefented Rros of diviné Love with large wings having the firength of the
eagle’s wings, and the fplendor of the peacocks, with his hair floating in the form of
flame, and with a halo of light vapour round his head ; which illuminates the paint-
ing; while he is in the a& of fpringing forwards, and with his hands feparating the
elements. ’

Partl G
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Wake with foft touch, with rofy hands unbind
The ffruggling pinions of the wesTErN WIND ; 430
Chafe his wan cheeks, his ruffled plumes repair,
And wring the rain-drops from his tangled hair.
Blaze round each frofted rill, or ftagnant wave,
And charm the Naiap from her filent cavc;
Where, fhrined in ice, like Niose 1ne mourns, 435

And cléfps with hoary armis Jher empty urns.

Of the Weflern Wind. 1. 430. 'The principal frofts of this country are accompanicd
or produced by a N.E. wind, and the thaws by 2 S, W. wind ; the reafon of whici is
that the N.E. winds confift of regions of air brought from the north, which appear to
acquire an eafterly direction as they advance; and the S.W. winds confift of regions of
air brought from the fouth, which appear to acquire a wefterly direétion as they advance.
The furface of the earth nearer the pole moves flower than it does in cur latitude;
whence the regions of air brought from thence, move flower, when they arrive hither,
than the earth’s furface with which they now become in contat; that is they acquire an
apparent eafterly dire&ion, as the earth moves from weft to eaft fafter than this new part
of its atmofphere. The S.W. winds on the contrary confift of regmn:. of air brought
from the fouth, where the furface of the earth moves fafter than in our iatirude; and
have therefore a wefterly direction when they arrive hither by their moving iafter thasn
the furface of the earth, with which they are in conta&; and in general the nearcr to
the weft and the greater the velocity of thefe winds the warmer they thould be in r~fpc&
to the feafon of the year, fince they have been brought more expeditioufly from the
fouth, than thofe winds which have lefs wefterly dérection, and have thence been lefr
cooled in their paffage. .

Sometimes I have obferved‘the thaw to commcncc 1mmedlately on the change of the
wind, even within an hour, if I am not miftaken, or fooney. Af other times the S.W.
wind has continued a day, or even two, before the thaw has commenced ; during which
time fome of the frofty air, which had gone fouthwards, is driven back over tis; and in
confequénce has taken a wefterly direétion, as well as a fouthern one. At ather times I
have obferved a froft with a N.E. wind evety ‘morning, and a thaw vith a S.W. wind
every noon for feveral days together. See additional note, XXXII.
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Call your bright myriads, trooping from dfar,
With beamy helms, and glittering fhafts of war ;
In phalanx firm the Fienp or Frost affail, .

Breal his white towers, and pierce his cryftal mail ; 440
7. Zem:b'a'. meon-bright coafts the Tyrant bear,

i . aaain hie | owling to the Northern Bear.

* 1 .
¢ So when enormous Gramrus, tffuing forth

From the pale regions of the icy North ;

The Fiend of Frofft. 1. 439. The principal injury done to vcgetation by froft is from
the expanfion of the water contained in the veflels of plants. Water converted into ice
occupies a greater fpace than it did before, as appears by the burfting of bottles filled

Ui water at the time of their freezing. Hence froft deftroys thofe plants of our ifland
%, which are moft fucculent ; and the moft fucculent parts firft of other plants; as

fwo o leaves and laft year’s fhoots; the veffels of which are diftended and burft by the ex-

i on of their freczing fluids, while the drier or more refinous plants, as pines, yews,

ar-ls, ar d other ever-greens, are lels liable to injury from cold. The trees in vallies
- n this account more injured by the vernal frofts than thofe on eminencies, becaufe
ther early fucculent fhoots come out fooner. Hence fruit trees covered by a fix-inch
coping o a wall are lefs injured by the vernal frofts becaufc their being fhielded from
fhowers and the defcending nightydews has®prevented them from being moift at the
time of their being frozgn: which circumftance has given occaﬁon to a vulgar error
aniongft gardeners, who fuppgfe froftto defcend. .

As the common Neat of the edrth in this climate is 48 degrecs, thofe tender trees
which will bear bending dowry are eafily fecured from the froft by fpreading them upon
the ground, and covering them with ftraw or fern. This particularly fuits fig-trees, as
they eafily bear bending to the ground, and are furnithed with an acrid j Juice, which fe-
cures them from the depredations of infelts ; but are neverthelefs lizble to be eaten by
mice.  See additional notes, No. XIIL :
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Waves his broad tail, and opes his ribbed mouth,
And fecks on winnowing fin the breezy South ;
From towns- deferted tufth the breathlcfs hofts,
Swarm round thc Inlls, and darken all the coafts ;
Boats follow boats along the fthouting tides,
And {pears and javelins pierce his blubbery fides ;
Now the bold Sailor, raifed on pointed toe,
Whirls the wing’d harpoon en the {limy foe ;
Quick finks the monfter in his cozy bed,
The blood-ftain’d furges circling o’er his head,
Steers to the frozen pole his wonted track,

And bears the iron tempeft on his back.

445

450

455

X. ¢ On wings of flame, eTuerEaL Vircins | fweep

O’er Earth’s fair bofom, and complacent deep ;

Whvere dwell my vegetative fealms benumb’d,

In buds imprifon’d, or in bulbs'ir}tomb’ci,

460

In buds imprifow’d. 1. 460. The buds and bulbs of plants conftitute what is termed

by Linneas the Hybernaculum, or winter cradle of the embryon vegetable.

The buds

arife from the bark on the branches of trees, and the bulbs from the «.udex of bulbous-
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Pervade, perLucip Forms ! their cold retreat,

Ray from bright urns your viewlefs floods of hear ;

rooted plants, or the part from which the fibres of the root are produced, they are de-
fended from too much moifture, and from frofts, and from the depredations of infects by
various contrivances, as by fcales, hairs, refinous varnithes, and by acrid rinds.

The buds of trees are of two kinds, ecither flower-buds or leaf buds; the former of
thefe produce their feeds and die; the latter produce other leaf buds or flower buds and
die.  So that all the buds of trees may be confidered as annual plants, having their em-
bryon produced during the preceeding funamer. The fame feems to happen with refpect
to bulbs; thus a tulip produces annually one flower-bearing bulb, fometimes two, and
feveral leaf-bearing bulbs ; and then the old root perithes. Next year the flower-bearing
bulb produces feeds and other bulbs and perifhes » while thg leaf-bearing bulb, producing
other bulbs only, perifhes likewife; thefe circumftances eftablith a ftriét analogy between
bulbs and buds. See additional notes, No. XIV,

Viewlefs floods of heat. 1. 462. The fluid matter of heat, or Calorique, in which all bodies
are immerfed, is as neceflary to vegetable as to animal exiftence. It is not yet determin-
able whether heat and light be different materials, or modifications of the fame materials,
as they have fome properties in common. They appear to be both of them equally ne-
ceffary to vegetable health, fince without light green vegetables become firft yellow, that
is, they lofe the blue colour, which contributed toproduce the green; and afterwards
they alfo lofe the yellow and become white; as is feen in cellery blanched or etiolated for
the table by excluding the light from it

Theupper furface of leaves, which I*fuppofe to be their organ of refpiration, feems to
require light as well as air; fince plants which grow in windows on the infide of houfes
are equally follicitous to turn the upper fide of their leaves to the light. Vegetables at
the fame time exfude or perfpire a great quantity from their leaves, as animals do from
their lungs; this perfpirable matter as it rifes from their fine veflels, (perhaps much finer
than the pores of animal fkins,) is divided into inconcievable tenuity; and when aéted
upon by the Sun’s light appears to be decompofed; the hydrogene becomes a part of
the vegetable, compofing oils or refins; and the Oxygene combined with light or calo-
rique afcends, producing the puse part of the atmofphere orvital air. Hence during the
light of the day vegetables give up more pure air than their refpiration injures; but not
fo in the night, even though eqhially expofed to warmth. This fingle fact would feem
to fhew, that light is effentially different from heat; and it is perhaps by its combination
with bodies, that their combined or latent heat is fet at liberty, and becom‘.s fenfible,
See additional note, XXXIV.
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From eatith’s.deep waftes eleltric torrents pour,
Or fhed from heaven the {cintillating {hower ;
Pierce the dull root, relax its fibre-trains, 465,
Thaw the thick blood, which lingers in its veins ;

ELlectric torrents pour. 1. 463. The influence of eleétricity in forwarding the germination
of plants and their growth feems to be pretty well eftablithed; though Mr. Ingenhouz
did not fucceed in his experiments, and thence doubts the fuccefs of thofe of others. And
though M. Rouland from his new experiments believes, that neither pofitive nor ncga-
tive eleéricity increafes vegetation; beth which philofophers had previoufly been fup-
porters of the contrary do&rine; for many other naturalifts havge fince repeated th:cir ex-
periments relative to this object, and their new refults have confirmed their former ones.
Mr. D’Ormoy and the two Roziers have found the fame fuccefs in numerous experi-
ments which they have made in the laft two years; and Mr. Carmoy has fhewn in a
convincing manner that electricity accelerates germination.

Mr. D'Ormoy not only found various feeds to vegetate fooner, and to grow taller
which were put upon his infulated table and fupplied with eleétricity, but alfo that filk-
worms began to fpin much fooner which were kept eleétrified than thofe of the fame
hatch which were kept in the fame place and manner, except that they were not elec-
trified. Thefe experiments of M. D’Ormoy are detailed at length in the journal de
Phyfique of Rozier, Tom. XXXV. p. 270.

M. Bartholon, who had before written a traé on this fubje&t, and propofed ingenious
methods for applying elefricity to agriculture and gardening, has alfo repeated a numerous
fct of experiments; and fhews both that natural eletricity, as well as the artificial, in-
creafes the growth of plants, and the germination of feeds; and oppofes Mr. Ingenhouz
by very numerous and conclufive fadts. Ib. Tom. XXXV. p. 401.

Since by the late difcoveries or opinions of the Chemifts there is reafon to believe
that water is decompofed in the vefltls of vegetables ; and that the Hydrogenc or inflam-
mable air, of which it in part confifts, contributes to the nowrifhment of the plant, and
to the produ@ion of its oils, *rofins, gums, fugar, &c. aad laftly as cleétricity decompofes
water into thefe two airs termed Oxygene and Hydrogene, there'is a powerful analogy to
induce us to believe that it accelerates or contributes to® the growth of vegetation, and
like heat may poffibly enter into combination with many bodies, or form the bufis of
fome yet unanalifed acid.
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Melt with warm b;cath~ the fragrant gums, that bind
The expanding foliage in its {caly rind ;
And as in air the laughing leaflets play,
And turn their fhining bofoms to the ray, 470
Nymrus | with fweet {mile each opening flower invite,
And on its damafk eyelids pour the /Zgbz.

¢ So fhall my pines, Canadiah wilds that fhade, |
Where no bold {.{ep has pierc’d the tangled glade,
High-towering palms, that part the Southern flood 475
With {hadowy ifles and continenfs of wood,
Oaks, whofe broad antlers creft Britannia’s plain,
Or bear her thunders oer the conquer’d main,
Shout, as you pafs, inhale the genial fkies,
And bafk and brighten in your beamy eyes ; 480
Bow their white heads, admire the changing clime,
Shake from their candied triinks the tinkling rime ;
With burfting buds their wrinkled barks adorn,

And wed the timorous floret to her thorn ;
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"Deep ftrike their roots, their lengthening tops revive,

And all my world of foliage wave, alive. 458

¢ Thus with Hermetic art the ApepT combines
The royal acid with cobaltic mines ;
Marks with quick pen, in lines unfeen portrayed,
The blu{h'mgw mead, gretn dell, and dutky glade; 490
Shades with pellucid clouds the tintlefs field,
And all the future Group exifts conceal’d ;
Till waked by fire the dawning tablet glows,
Green {prings the herb, ‘the purple floret blows,
Hills vales and woods in bright fucceffion rife, 495
And all the living landfcape charms his eyes.

IX. < With creft of gold fhould fultry Sir1us glare,
And with his kindling treflfes {egrch the air;

Thus with Hermetic art. 1. 487. ‘The fympathenc inks mfide by Zaffre diffolved in
the marine and nitrous acids have this curious pmperty, that being brought to the
fire one of them becomes green, ‘and the other'red; but what is more wonderful, they
again lofe thefe colours, (unlefs the heat has been too great,) on their being again with-
drawn from the fire. Fire-fcreens have been thus painted, which in the cold have fhewn
only the trunk and branches of a dead tree, and fandy hills, which on their apprrach to
the fire have put forth green leaves and red flowers, and grafs upon the mountai . The
procefs of making theft inks is very eafy, take Zaffre, as fold by the druggifts, and digeft
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With points of flame the fhafts of Summer,arm,
And burn the beauties he defigns to warm ;— " 500
~—S50 erft when Jove his oath extorted mourn’d,
And clad in glory to the Fair return’d ;
While Loves at forky bolts their torches light,
And refting lightnings gild the car of Night ;
His blazing form the dazzled Maid admir’d, 505
Met with fond lips, and in his arms expir'd ;— =
Nywmrus! on light pinion lead your banner’d hofts
High o’er the cliffs of OrkNEY’s gulphy coafts ;
Leave on your left the red volcanic light,
Which Heccra lifts amid the dufky night ; 510
Mark on the right the Dorrine’s fnow-capt brow,
Where whirling MaeLsTroME roars and foams below ;
Watch with unmoving eye, where Cepueus bends
His triple crown, his {cepter’d hand extends ;
it in aqua regia, and ths calx of Cobalt will be diffolved; which folution muft be diluted
with a littie common water td pyevent it from making too firong an impreflion on the
paper; the colour when the paper is heated becomes of a fine green-blue. If Zaffre or
Regulus of Cobalt be diffolved in the fame manner in fpirit of nitre, or aqua fortis, a
reddifh colour is produced on expofing the paper to heat. Chemical Dictionary by Mr.

Keir, Art. Ink Sympathetic.
ParTk H
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Where ftuds Cassiore with ftars unknown 515
Her ‘golden chair, and gems her fapphire zone ; |
Where with vaft convolution Draco holds
The eclip&c axis in his fcaly folds,
O’er half the fkies his neck enormous rears,

And with immenfe meanders parts the Bears ; 520
Onward, the kindred Bears with footftep rude

Dance round the Pqle, purfuing and purfued.

¢ There in her azure coif and ftarry flole, |
Grey TwiricHT fits, and rules the {lumbering Pole ;
Bends the pale moon-beams round the fparkling coaft,
And ftrews with livid hands eternal froft. 526

There, Nymens | alight, array your dazzling powers,
With fudden march alarm the torpid Hours ;

With flars unbuwu L 51%.  Alluding to thc ftar vl'nch appeared in the chair of
Cafliopea in the year 1572, which at firft fu.rpaﬂ'cd Jupstemn magnitude and brightnefs,
diminifhed by degrees and difappeared in 18 months; it alarmed all the aftronomers of

the age, and was efteemed a comet by fomef-Could this bave been the Georgium
fidus ?
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On ice-built ifles expand a thoufand fails,
Hinge the ftrong helms, and catch the frozen gales ;

On ice-built iffes. 1. 529. There are many reafons to believe from the accounts of
travellers and navigators, that the iflands of ice in the higher northern latitudes as well
as the Glaciers on the Alps continue perpetually to increafe in bulk. At certain times
in the ice-mountains of Switzerland there happen cracks which have fhewn the great
thicknefs of the ice, as fome of thefe cracks have meafured three or four hundred ells
deep. The great iflands of ice in the northern feas ncar Hudfon’s bay have been ob-
ferved to have been immerfed above one hundred fathoms beneath the furface of the fea,
and to have rifen a fifth or fixth part above the furface, and to have meafured betwee:
three and four miles in circumference. Phil. T No. 465. Seét. 2. ’ )

Dr. Lifter endeavoured to thew that the ice, of fea-water contains fome falt and per-
haps lefs air than commen ice, and that it is therefore much more difficult of folution;
whence he accounts for the perpetual and great increafe of thefe floating iflands of ice.
Philof. Tranf. No. 169.

As by a famous experiment of Mr. Boyles it appears that ice evaporates very faft in
fevere frofty weather when the wind blows upon it; and as ice in a thawing flate is
known to contain fix times more cold than water at the fame degree of fenfible coldnefs,
it is eafy to underftand that winds blowing over iflands and continents of ice perhaps
much below nothing on Farenheit’s fcale, and coming from thence into our latitude muft
bring great degrees of cold along with them. If we add to this the quantity of cold pro-
duced by the evaporation of the water as well as by the folution of the ice, we cannot
doubt but that the northern ice is the principle fource of the coldnefs of our winters,
and that it is brought hither by the regions of air blowing from the north, and which
take an apparent eafterly dire@ion by their coming to a part of the furface of the earth
which moves fafter than the latitude they come from. Hence the increafe of the ice in
the polar regions by increafing the cold of our climate adds at the fame time to the bulk
of the Glaciers of Italy and Switzerland.

If the nations who inhabit this hemifphere of the globe, inftead of deftroying their
fea-men and exhaufting their wealth ih unneceffary wars, could be induced to unite their
labéurs to navigate thefe imfnenfe maffeswof ice into the morg fouthrn oceans, two great
advantages would refult # mankifid, the tropic countries would be much cooled by their
folution, and our winters in ths Jatitude would be rendered much milder for perhaps a
century or two, till the mafles of ice became again enormous. ,

Mr. Bradley: ribes the cold winds and wet weather which fometimes happen in
May and June to the folution of ice-iflands accidentally floating from the north. Treatife
on Hufbandry and Gardening, Vol. Il p. 437. And adds, that Mr. Barham about

H2
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The winged rocks to feverith climates guide,

Where fainting Zephyrs pant upon the tide; 530
Pafs, where to Ceura Carre’s thunder roars,

And anfwering echoes thake the kindred fhores ;

Pafs, where with palmy plumes Canary fmiles,

And in her filver girdle binds her ifles ;

Onward, where NiGer’s Hu(ky Naiad laves 535
A thoufand kingdoms with.prolific waves,

Or leads o’er golden fands her threefold tram

In fteamy channels to the fervid main,

While fwarthy nations croud the fultry coaft,

Drink the frefh breeze, and hail the floating Froft, 540

the year 1718, in his voyage from Jamaica to England in the beginning of June, met
with ice-iflands coming from the north, which were furrounded with fo great a fog that
the fhip was in danger of ftriking upon them, and that one of them meafured fixty
miles in length.

We have lately experienced an inftance of ice-iflands brought from the Southern
polar regions, on which the Guardian firuck at the Beginning of her paffage from the
Cape of Good Hope towards Botany Bay, on Die¢ember 22, 1789. Thefe iflands were
involved in mift, were about one hundred and fifty fathoms+ong, and about fifty fathuns
above the furface of the water. A part from the topef one of them broke off and fell
into the fea, caufing an extraordinary commotion m tke water and a thick fmoke all
round it.

_ Threcfold train. 1.537. The river Niger after traverfing an immenfe tra& of populous
country is fuppofed to divide itfelf into three other great rivers. The Rio Gra:de, the
Gambia, and the Sencgal.  Gold-duft is obtained from the fands of thefe river-
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Nymrus! veil’d in mift, the melting treafures fteer,
And cool with ar&ic fnows the tropic year.
So from the burning Line by Monfoons driven
Clouds fail in {quadrons o’er the darken’d hea\.ren;
Wide waftes of fand the gelid gales pervade, 545
And ocean cools beneath the moving fhade.
XII. Should SOLSTICE; ftabking through the fickening
bowérs,.
Suck the warm dew-drops, lap the falling thowers ;
Kneel with parch’d lip, and bending from it’s brink

From dripping palm the {canty river drink ; 550
Nymreus | o’er the foil ten thoufand points erect,
And high in air the ele@ric flame collect.

Wide wafles of fand. 1. 545. When the fun is in the Southern tropic 36 deg. diftant
from the zenith, the thermometer is feldom lower than 72 deg. at Gondar in Abyflinia,
but it falls to 60 or 53 deg. when the fan is immediat2ly vertical; fo much does the
approach of rain countera® the heat of the fun. Bruce’s Travels, Vol. 3. p. 670

Ten thoufand points eredt. 1. §51. The folution of water in air or in calorique, feems
0 acquire elellric matter at the fame time, as appears from an experiment of Mr. Bennet.
He put fome live coals into an infulated funnel of metal, and throwing on them a little
water obferved that the alcending fteam was electrifed plus, and the water which de-
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Soon fhall dark mifts with felf-attracion fhroud
The blazing day, and fail in wilds of cloud ;

Each filvery Flower the ftreams aerial quaff, 555
Bow her {weet head, and infant Harveft laugh.

¢ Thus when Evrija ﬁatk’d from Carmel’s brow
In bright expanfe the briny flood below ;
Roll'd his red eyes amid the {corching air,
Smote his firm breaft, and breathed his ardént prayer ;
High in the midft a mafly altar ftood, 561
And flaughter’d offerings prefs'd the piles of wood ;
While IsraeL’s chiefs the facred hill furround,
And famifh’d armies crowd the dpfty ground ;

fcended through the funnel was eleftrifed minus. Hence it appears that though clouds
by their change of form may fometimes become eleétrifed minus yet they have in general
an accumulation of eleGricity. This accumulation of ele@ric matter alfo evidently con-
tributes to fupport the atmofpheric vapour when it is tondenfed into the form of clouds,
becaufe it is feen to defcend rapidly after the flathes of lightning have diminifhed its
quantity ; whence there is reafon to conclude that very numerous metallic reds with fine
points ereted high in the air might induce it at any time togart with fome of its water.
If we may truft the theory of Mr. Lavoifier concerning the compofition and decom-
pofition of water, there would feem another fource of thunder-thowers; and that is,
that the two gaffes termed oxygene gas or vital air, and hydrogene gas or inflammiible
.afry may exift in the fummer atmofphere in a ftate of mixture but not of combinztion,

“and that the ele@ric fpark or flath of lightning may combine them and. produce water
inftantaneoutfly.
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While proud Idolatry was leagued with dearth, ' 565
And wither'd famine fwept the defert earth.—
¢« Omn, micuty Lorp | thy woe-worn fervant hear,
¢ Who calls thy name in agony of prayer}
“ Thy fanes difhonour’d, and thy prophets flain,
““ Lo! I alone furvive of all thy train |— 570
¢ Oh fend from heaven thy facred fire,—and pour
¢ O’er the parchd land the Glutary fhower,—
¢ So fhall thy Pricft thy erring flock recal,——
“ And {peak in thunder, ¢ THou ART LorD OF ALL. =
He cried, and kneeling on the mountain-fands, 575
Stretch’d high in air his fupplicating hands.
—Defcending flames the dufky fhrine illume;
Fire the wet wooci, the facred bull confume
Wing’d from the fea the gathering mifts arife,
And floating waters darken all the fkies; 580
The King with fhifted reihs his chariot bends,
And wide o'er earth'the airy flood defcends ;
With mingling cries difperfing hofts applaud,
And fhouting nations own THE L;VING Gop.”

iy
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The Gobpess ceafed,—the exulting tribes obey,
Start 'ﬁ'om the foil, and win their airy way ;
The vaulted fkies with fitreams of tranfient rays
Shine, as they pafs, and earth and ocean blaze.
So from fierce wars when lawlefs Monarch’s ceafe,
Or Liberty returns with laurel’d Peace ;
Bright fly the fparks, the colour’d luftres burn,
Flélfh follows flath, and flime-wing’d circles turn ;
Blue ferpents fweep along the dufky air, .
Imp’d by long trains of {cintillating hair;
Red rockets rife, loud cracks are heard on high,
And fhowers of ftars rufth headlong from the fky,
Burft, as in filver lines they hify along,
And the quick flath unfolds the gaz;ng throng.

586

590



Argument of the Second Canto.

————

ADDRESS to the Gnomes. I. The Earth thrown from a
volcano of the Sun ; it’s atmofphere and ocean ; it’s journey through
the zodiac; viciffitude of day-light, and of feafons, 11. II. Primeval
iflands. Paradife, or the golden Age. Venus rifing from the fea, 33.
III. The firft great earthquakes ; cpntmet;ts raifed from "the ‘fea;
the Moon thrown from a volcano, has no a.tmofphere, and is frozen;
the earth’s diurnal motion retarded ; it’s axis more inclined ; whirls
with the moon round a new centre. 6. IV.Formation of lime-ftone
by aqueous folution ; calcaneous fpar; white marble; antient ftatue
of Hercules refting from his labours. Antinous. Apollo of Belvidere.
Venus de Medici. Lady Elizabeth Fofter, and Lady Melbourn by
Mrs. Damer. 93. V. 1. Of morafles. Whence the produétion of
Salt by elutriation. Salt-mines at Cracow, 115. 2. Produétion of
nitre. Mars and Venus caught by Vulcan, 143. 3. Production of
iron. Mr. Michel’s improvement of artificial magnets. Ufes of
Steel in agriculture, navigation, war, 183. - IV. Production of acids,
whence Flint. Sea-fand. Selenite. Afbeftus. Fluor. Onyx, Agate,
Mocho, Opal, Sapphire, Ruby, Diamond. Jupiter and Europa, 215.
VI. 1. New fubterraneous fires from fermentation. Produétion of
Clays ;5 manufafture of Pdreelain in Chma, in Italy; in England.
Mr. Wedgwood's workg at Etruria in Staffordfhire. Cameo of a
Slave in Chains ;' of Hope Figures on the Portland or Barberini
vafe explained, 2771. 2.’Coal; Pyrite; Naphtha; Jet; Amber. Dr.
Franklin’s difcovery of difarming the Tempeft of it’s lightning.

Liberty of America; of Ireland; of France, 349. VIL. Antient
1
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central fubterraneous fires. Produétion of Tin, Copper, Zink,
Lead, Mercury, Platina, Gold and Silver. Deftrution of Mexico.
Slavery of Africa, 395. VIII. Deftruttion of the armies of Cam-
byfes, 431. IX. Gnomes like ftars of an Orrery. Inroads of the
Sea ftopped. Rocks cultivated. Hannibal paffes the Alps, 499.
X. Matter circulates. Manures to Vegetables like Chyle to Ani-
mals. Plants rifing from the Earth. St. Peter delivered from
Prifon, 537. Departure of the Gnomes, 5753.



THE

ECONOMY OF VEGETATION.

CANTO IL

AN D Now THE GC;DDESS with attention fweet
Turns to the Gyomes, that circle round her feet ;
Orb within orb appréach the marfhal’d trains,

And pigmy legions dark'ex.l .all the plains ;
Thrice thout with ﬁl\;er tones the applauding bands,
Bow, cre She fpeaks, and clap their fairy hands.

12
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So the tall grafs, when noon-tide zephyr blows,
Bends it’s green blades in undulating rows ;
Wide o’er the fields the billowy tumult {preads,
And ruftling harvefts bow their golden heads. 10

I. ¢ GNoMEs ! vour bright forms, prefiding at her birth,
Clung in fond {quadrons round the new-born Earta ;
When h1gh in ether; with ‘explofion dire,

From the deep craters of his realms of ﬁr.e,

The whirling Sun this ponderous planet hurl’d, 15
And gave the aftonifh’d vaid another world.

When from it’s vaporous air, condenfed by cold,

Defcending torrents into oceans roll’d ;

From the deep craters. 1. 14. The exiftence of folar volcanos is countenanced by their
analogy to terreftrial, and lunar volcanos; and by the fpots on the fun’s difk, which have
been fhewn by Dr. Wilfon to be excavations thrqugh its luminous furface, and may be

fuppofed to be the cavities from whence the plangts and comets were ¢jeCted by explofions,
See additional notes, No, XV. on folar volcanos.

When from its vaporous air. 1. 17. If the nucleus oY the earth was thrown out from
the fun by an explofion along with as large a quantity of furrounding hot vapour us its
Aattraction would occafion to accompany it, the ponderous femi-fluid nucleus would take

.a fpherical form from the attraltion of its own parts, which would become a:: oblate
 fpheroid from its diurnal revolution. As the vapour cooled the water would *e preci-
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And fierce attra&ion with relentlefs force

Bent the relu@ant wanderer to it’s courfe.

¢ Where yet the Bull with diamond-eye adorns

The Spring’s fair forehead, and with golden horns ;

Where yet the Lion climbs the ethereal plain,
And fhakes the Summer from his radiant mane ;
Where Libra lifts-her airy arm, and weighs,
Poifed in her filver ballance, nights and days;
With paler luftres where Aquarius burns,

And fhowers the ftill fnow from his hoary urns;
Your ardent troops purfued the flying fphere,
Circling the ftarry girdle of the year;

While fweet viciffitudes of day and clime

Mark’d the new annals of enafcent Time.

20

pitated, and an ocean would furround the fpherical nucleus with a fuperincumbent atmo-
fphere. The nucleus ,of folar*lava,would likewife become harder as it became cooler.
To underftand how the ftratd of the earth were afterwards formed from the fediments of
this circumfluent ocean the reader is referred to an ingenious Treatife on the Theory of
the Earth by Mr.Whitehurft, who was many years a watch-maker and engineer at Derby,
but whofe ingenuity, integrity, and humanity, were rarely equalled in any ftation of life.

2
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II. « Yoy trod with printlefs ftep Earth’s tender globe,
While Ocean wrap’d it in his azure robe;
Beneath his waves her hardening ftrata fpread, 35

Raifed her PriMevaL Istanps from his bed,

TVbile ocean wrap’d. 1. 34. See additional notes, No, XVI. on the prodution of cal-
careous earth.

Her bardening firata [pread. 1. 35. 'The granite, or moor-ftone, or porphory, con-
_ flitute the oldeft part of the globe, fince the limeftone, fhells, coralloids, ond other fea-
productions reft upon them ; and upon* thefe fea-productions are found clay, iron, coal,
falt, and filiceous fand or grit-flone. Thus there feem to be three divifions of the globe
diftinétly marked ; the firft I fuppofe to have been the original nucleus of the earth, or
lava projefted from the fun; 2. over this lie the recrements of animal and vegctable
matter produccd in the ocean; and, 3. over thefe the recrements of animal and vegetable
matter produced upon the land. Befides thefe there are bodies which owe their origin
to a combination of thofe already mentioned, as filiceous fand, fluor, alabafter; which
feem to have derived their acids originally from the vegetable kingdom, and their earthy
bafes from fea-productions. See additional notes, No. XVI. on calcareous carth.

Raifed ber primeval iflands. 1. 36. "I'he nucleus of the earth, ftill covered with water,
received perpetual increafe by the immenfe quantltnes of thells and coralloids either
annually produced and relinquithed, or left after the death of the animals. Thefe would
gradually by their different degrees of cohefion be fome of them more and others lefs
removable by the influence of folar tides, and gentle tropical breezes, which then muft
have probably extended from one pole to the other; for it is fuppofed the moon was not
yet produced, and that no {torms or unequal winds had yet exiftence.

Hence then the primeval iflands had their gradual origin, were raifed but a few feet
above the level of the fea, and were not expofed to, the great or fudden variations of heat
and cold, as is fo well explained in Mr. Whithurft’s Theory of the Earth, chap. xvi.
‘Whence the paradife of the facred writers, and the golden age of the profane ones, feems
to have had a real exiftence. As there can be no rainbow, when the heavens are covered
with clouds, becaufe the fun-beams are then precluded from falling upon the rain-drops
‘oppofite to the eye of the fpectator, the rainbow is a mark of gentle or partial thowers,
Mz, Whitehurft has endeavoured to thow that the primitive iflands were only moiftened
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Stretch’d her wide lawns, and funk her windirig dells,
And deck’d her fhores with corals, pearls, and fhells.

¢« O’er thofe bleft ifles no ice-crown’d mountains tower'd,
No lightnings darted, and no tempefts lower’d ; 40
Soft fell the vefper-drops, condenfed Bélow,
Or bent in air the rain-refraed bow s
Sweet breathed the zephyrs, jult ~i)erceiv"d' and loft;
And brinelefs billows only kifs’d the coaft; |
Round the bright zodiac danced the vernal hours, 45

And Peace, the Cherub, dwelt in mortal bowers !

by nocturnal dews and not by fhowers, as occurs at this day to the Delta of Egypt; and
is thence of opinion, that the rainbow had no- exiftence till after the production of
mountains and continents. As the falt of the fea has been gradually accumulating, being
wathed down into it from the recrements of animal and vegetable bodies, the fea muft
originally have been as frefh as river water; and as it is not yet faturated with falt, muft
become annually mcre faline. Sec note on L. 117 of this Canto.

8o young Dione. 1. 47. There is an antient gem reprefentmg Venus rifing out ef the
ocean fupported by two Tritons. Frod ,the formality of the defign it would appear to
be of great antiquity before the 1mrodu&10n of fine tafte into thc world. It is probable
that this beautiful allegory wa: ongmally an hieroglyphic picture (before the invention
of letters) defcriptive of the formbtion of the earth from the occan, which feems to have
been an opinion of many of the moft antient philofophers.
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¢ So young Diowe, nurfed beneath the waves,
And rock’d by Nereids in their coral caves,
Charm’d the blue fifterhood with playful wiles,
Lifp’d her fweet tones, and tried her tender {miles.
Then, on her beryl throne by Triton’s borne,
Bright rofe the Goddefs like the Star of morn ;
When with foft fires the milky dawn He leads,
And wakes to life and love-the laughing meads ;—
With rofy ﬁ;gers, as uncurl’d they hung
Round her fair brow, her golden locks fhe wrung ;
O’er the fmoqth furge on filver fandals ftood,
And look’d enchantment on the dazzled flood.—
The bright drops, rolling from her lifted arms,
In flow meanders wander o'cr her charins, |
Seck round her fnowy neck their lucid track,
Pearl her white fhoulders, gem her i ivory back,
Round her fine waift and fwelhng bofom {wim,
And far with glittering brine each cryﬁal‘ limb.—

50
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—The immorta} form enamour'd Nature hail'd, 65
And Beauty blazed to heaven and earth, unvail’d.

II. “You! who then, kindling after many an age,
Saw with new fires the firft VoLcano rage, |
O’er fmouldering heaps of livid fulphur fwell

At Earth’s firm centre, and diftend her fhell, 70

The firf! volcano. 1. 68. As the carth before the exiftence of earthquakes was nearly
level, and the greateft part of it covered with fea; when the firft great fires began deep
in the internal parts of it, thofe parts would become much expanded; this expanfion
would be gradually extended, as the heat increafed, through the whole terraqueous globe
of 7000 miles diameter; the cruft would thence in many places open into fiffures, which
by admitting the fea to flow in upon the fire, would produce not only a quantity of
fteam beyond calculation by its expanfion, but would alfo by its decompofition produce
inflammable air and vital air in quantities beyond conception, fufficient to effect thofe
violent explofions, the veftiges of which all over the world excite our admiration and our
ftudy; the difficulty of underftanding how fubterraneous fires could exift without the
prefence of air has difappeared fince Dr. Prieftley’s difcoveries of fuch great quantities of
pure air which conffitute all the acids, and confequently exift in all faline bodies, as fea-
falt, nitre, lime-ftone, and in all calciform ores, as manganefe, calamy, ochre, and other
mineral fubftances. Sec an ingenious treatife by Mr. Michel on earthquakes in the
Philof. Tranf. .

In thefe firft tremendous ignitions of the globe, as the continents were heaved up, the
vallics, which now hold the fea, weresfarmed by the earth fubfiding into the cavities made
by the rifing mountains; as the fteam, v“\\ich raifed them condenfed; which would thence
not have any caverns of great gxtent remain beneath them, as fome philofophers have
imagined. The earthquikes f modérn days are of very fimall extent indeed compared
to thofe of antient times, and are ingenioufly compared by M. De Luc to the operations
of a mole-hill, where from a fmall cavity are raifed from time to time {mall quantities of
lava or pumice ftone. Monthly Review, June, 1790.

ParTl K
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Saw at each opening cleft the furnace glow,
And feas rufh headlong on the gulphs below.—
Gromes! how you fhriek’d! when through the troubled air
Roar’d the fierce din of elemental war
When rofe the continents, and funk the main, ”5
And Earth’s huge {phere exploding burft in twain.—
Gromzs | how you gazed! when from her wounded fide
Where now the Sout.h-Se-a»heaves its wafte of tide,
Rofe on f{wift whecls the M‘oon’s refulgent car,
Circling  the folar orb, a fifter-fiar, 8o

Dimpled with vales, with fhining hills embofs’d,
And roll’d round Earth her airlefs realms of froft.

-

The moon’s refulgent car. 1. 77. See additional notes, No, XV. or “lar volcanos.

Her airlefs realms of froff. 1. 82. If the moon had no atmofphere at the tir  of ite
elevation from the earth; or if its atmofphere was aftgrwards flolen fro... it by the
earth’s attraltion; the water on the moon would rife quickly into vapour, adthe co’1
produced by a certain quantity of this evaporation would congeal the remainder of it.
Hente it is not probable that the moon is at prefeat inhabited, but as it feems to havc
fuffered and to continue to fuffer much by volchnos, a‘fuﬂicncnt quantity of air may in
procefs of time be generated to produce an atmofphere; whlch may prevent its heat from
{o eafily efcaping, and its water from fo eafily evaporatmg, and thence become fit for
the production of vegetables and animals.

That the moon poffefies little or no atmofphere is deduced from the undiminifhed
luftre of the ftars, at the inftant when they emerge from behind her difk. That the
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““ GNoMEs | how you trembled | with the dreadful force
When Earth recoiling ftagger’d from her courfe ; ,
When, .s her Line in {lower circles fpun, 85
A i1 Ler fhock’d axis nodded from the fun,

7't dreadfu, march the accumulated main
“wep. her vaft wrecks of mountain, vale, and plain ;
And, wiile new tides their fhouting floods unite,

And hail their Queen, fair Repent of the night ; " " go

ocean of thc moon is frozen, is confirmed from there being no appearance of lunar tides;
which, if they exifted, would cover the part of her difk neareft the ¢arth. See note on
Canto III. 1 61.

TVben earth recoiling. 1.84. On fuppofition that the moon was thrown from the earth
by the explofion of water or the generation of other vapours of greater power, the re-
rauining part of the globe would recede from its orbit in one direction as the moon receded
.n another, and that in proportion to the refpe@ive momentum of each, and would
“fterwards revolye round their comnion centre of gravity.

If the 1hoo1. ro™ from any part of the earth except exacily at the line or poles, the
1" ik wou.i ‘end to turn the axis of the earth out of its previous dire&ion. And asa
, [ of mat.or rifing from deep parts of the globe would have previoufly acquired lefs
diurnat voloc ty than the earth’s furface from whence it rofe, it would receive during the
time of sts rifing additional velocity from the earth’s furface, and would confequently fo
much retard the motion of the earth round its axis.

W hen the earth thus ceceded the¥pock would overturn all its buildings and forefts, and
the water would rufh with ingonceivable violence over its furface towards the new fatel-
lite, frem two ca}lfes', both by its'not at firft acquiring the velocity with which the earth
receded, and by the attraétioh of the new moon, as it leaves the earth; on thefe accounts
at firft there would be but one tide till the moon receded to a greater diftance, and the
earth moving round a common centre of gravity between them, the water on the fide
furtheft from the moon would acquire a centrifugal force in refpeét to this common cen-
tre between itfelf and the moon.

2 K2



[ 68 1]
Chain’d to onet centre whirl'd the kindred fpheres,
And mark’d with lunar cycles folar years.

I
3

IV. ¢ GnoMmes ! vou then bade diflolving SueLus diftil
From the loofe fummits of each fhatter’d hill,
To each fine pore and dark interftice flow, 95
And fill with liquid chalk the ‘mafs below.
Whence {parry forms‘in dufky caverns gleam
With borrow’d light, and twice refra& the i)eam;
While in white beds congealing rocks ‘beneath

Court the nice chiffel, and defire to breathe.— (00

Diffilving foells diftil. 1. 93. The lime-flone rocks have had their origin from fhells
formed beneath the fea, the fofter firata gradually diffolving and filling up the interftices
of the harder ones, afterwards when thefe accumulations of thells were elevated above
the waters the upper firata became diffolved by the a&ions of the air and dews, and
filled up the interflices beneath, producing folid rocks of different kinds from the coarfe
lime-flones to the fineft marbles. When thofe lime-ftonesthave been in fuch a fitnation
that they could form perfect cryftals they are called fpars, fome of which poffefs a double
refradtion, as obferved by Sir Ifaac Newton. n ‘chefe cryftals are jumbled together
or mixed with fome colouring impurities it is terpied marble, +if its texture be eguable
and firm; if its texture be coarfe-and porous yet hard,:it is called lime-ftone ; if its
texture be very loofe and porous it is termed chalk. In' foine rocks the thells remain
alhoft unchanged and only covered, or bedded with lime-ftone, which feems to have
been diffolved and funk down amongft them. In others the fofter fhells and bones are

. dzﬂ'ulvcd, and only fharks teeth or harder echini have preferved their form inveloped
in the chalk or lime-flone; in fome marbles the folution has been compleat and no
veftiges of fhell appear, as in the white kind called ftatuary by the workmen. See addit.
notes, No. XV1. .
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¢¢ Hence wearied Hercuies in marble rears
His languid limbs, and refts a thoufand years;
Still, as he leans, fhall young AnTineus pleafe
With carelefs grace, and unaffeGed eafe ;
Onward with loftier flep Arorro fpring, 105
And launch the unerring arrow from the ftring ;
In Beauty’s bafhful form, the veil unfurl'd,
Ideal Venus win the gazing world.
Hence on ROUBI'LIAC,S tomb fhall Fame fublime
Wave her triumphant wings, and conquer Time; 110
Long with foft touch fhall DAMﬁR’s chiffel charm,
With grace delight us, and with beauty warm ;

Hence wearied Hercules. ). 101.  Alluding to the celebrated. Hercules of Glyco
refting after his labours; and to the eafy attitude of Antinous; the lofty ftep of the Apollo
of Belvidere; and the retreating modefly of the Venus de Medici. Many of the defigns
by Roubiliac in Weftminfter Abbey are uncommonly poetical ; the allegory of Time and
Fame contending for the trophy of Gengral Wade, which is here alluded to, is beauti-
fully told; the wings of Fame are ftill :&mdcd, and her-hair ftill floating in the air;
which not only fhews that the has that .moment arrived, but alfo that her force is not

_yet expended; at the famé time, that the old figure of Time with his difordered wings
is rather leaning backwards and yitlding to her impulfe, and muft apparently in another
inftant be driven from his attack upon the trophy.
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FosTer’s fine form fhall hearts unborn engage,

And Merrourn’s fmile enchant another age.

V. GroMmes! vou then taught tranfuding dews to pafs
Through time-fall’n woods, and root-inwove morafs 116
Age after age ; and with filtration fine

Difpart, from earths and fulphurs, the faline.

1. “ Hence with diffufive Sart old Ocean fteeps
His emerald fhallows, and his fapphire deeps. 120

Fofter’s fine form, 1 113. Alluding to the beautiful ftatues of Lady Elizabeth Fofter
and of Lady Melbourn executed by the ingenious Mrs. Damer.

Root-inwove morafs. 1. 116. The great mafs of matter which refts upon the lime-ftone
firata of the earth, or upon the granite where the lime-ftone ftratum has been removed
by earthquakes or covered by lava, has had its origin from the recrements of vegetables
and of air-breathing animals, as the lime-flone had its origin from fca animals. ‘The
whole habitable world was originally covered with woeods, till mankind formed them-
felves into focieties, and fubdued them by fire and-by fteel. Hence woods in uncul-
tivated countries have grown and fallen through many ages, whence morafies of immenfe
extent ; and from thefe as the more foluble ghrts were wathed away firft, were produced
fea-falt, nitre, iron, and variety of acids, which combining with calcareous matter were
produtive of many foffil bodies, as flint, fea-fand, felenite, with the precious ftones, and
perhaps the diamond.  See additional notes, No. XVII.

Hence with diffufive falt. 1. 119. Salts of various kinds are produced from the recre-
ments of animal and vegetable bodies, fuch as phofphoric, ammoniacal. matinc falt, and
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Oft in wide lakes, around their warmer brim

In hollow pyramids the cryftals fwim
Or, fufed by earth-born fires, in cubic blocks

Shoot their white forms, and harden into rocks. 1 24

otners ; thefe are wathed from the earth by rains, and carried down our rivers into the
fea; they feem all here to decompofe each other except the marine falt, which has there-
fore from the begmnmg of the habitable world been perpetually accumulating.

There is a town in the immenfe falt-mines of Cracow in Poland, with a market-
place, ariver, a church, and a famous ftatue, (here fuppofed to be of Lot’s wife) by
the moift or dry appearance of which the fubterrarntan inhabitants are faid to know when
the weather is fair abovg ground. The galleries in thefe mines are fo numerous and fo
intricate, that workmen have frequently loft their way, their lights having been busht
out, and have perithed before they could be found. Effais, &c. par M. Macquart. And
though the arches of thefe different ftories of galleries are boldly executed, yet they are
not dangerous ; as they are held together or fupported by large maffes of timber of a
foot fquare; and thefe vaft timbers remain perfedtly found for many centuries, while all
other pillars whether of brick, cement, or falt foon diffolve or moulder away. 1bid. Could
the timbers over water-mill wheels or cellars, be thus preferved by occafionally foaking
them with brine ? Thefe immenfe maffes of rock-falt feem to have been produced by
the cvaporation of fea-water in the early periods of the world by fubterrancan fires. Dr.
Hutton’s Theory of the Earth. See alfo Theorie des Sources Salees, par_Mr. Struve.
Hiftoire de Sciences de Laufanne. Tom. 1. This idea of Dr. Hutton’s is confirmed by
a fa&t mentioned in M. Macquart’s Effais fur Mmerologne, who found a great quantity
of foffil fhells, principally bi-valves and madre-pores, in the falt-mines of Wialiczka
near Cracow. During the evaporation of the lakes of falt-water, as in artificial falt-
works, the falt begins to cryftallize near the edges where the water is fhalloweft, forming
hollow inverted pyramids; which, when they become of a certain fize, fubfide by their
gravity; if urged by a ftronger fire the falt fufes or forms large cubes ; whence the falt
fhaped in hollow pyramids,, called flak¥-falt, is better tafted and preferves feth better,
than the bafket or powder falt; bgcaufe it is made by lefs heat and thence contains more
of the marine acid. The® fea-yvater aBout our ifland contains from about one twenty-
eighth to one thirtieth part of fea-falt, and about one eightieth of magnefian falt,. See
Brownrigg on Salt, See note on Ocymum, Vol. IL of this work.
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¢« Thus, cavern'd round in Cracow’s mighty mines,
With cryftal walls a gorgeous city fhines ;
Scoop’d in the briny rock long ftreets extend
Their ho;u'y courfe, and glitteting domes afcend ;
Down the bright fteeps, emerging into day,
Impetuous fountains burft their headlong way, 130
O’er milk-white vales in ivory channels fpread,
And wondering feck their fubterraneous bed.
Porm’d in pellucid falt with chiffel nice,
The pale lamp glimmering through the fculptured ice,
With wild reverted eyes fair Lorra ftands, 135
And fpreads to Heaven, in vain, her glafly hands ;
Cold dews condenfe upon her pearly breaft,
And the big tear rolls lucid down her veft.
Far gleaming o’er the town tranfparent fanes
Reit their white towers, and wave their golden vanes ;

Long lines of luftres pour thofr wtrembling tays, 141
And the bright vault returns the mipgled blaze.
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2.« Hence orient NiTae owes it’é'fparkliﬂg birth,
And with prifiatic cryfials gems the earth,
O’er tottering domes in filmy foliage crawls, , 145
Or frofts with branching plurmies the mouldering walls.

Hence orient Nitre. L 143, Nitre is founid in Bengal naturally cryfhallized, and is
fwept by brooms from earths and ftones, and thence called fweepings of nitre. It has
lately been found in large quantities in 8 natural bafon of calcaredils carth at Molfetta in
Italy, both in thin firata between the calcareous beds, and in efflorefcences of various
beautiful leafy and heiry forms. 'An accownt of this nitresbed is given by Mr.
Zimmerman and abiidged in Rozier’s Joutnal de Phyfique Fevrier. 1790. This acid
appears to be produced in all fitimtions where animal and vegetable matters are com-
pleatly decompofed, and which are expofed to the aétion of the air as on the walls of
ftables, and flaughter-houfes; the cryftals are prifs furrowed by longitudinal groves.

Dr. Prieftley difcovered that fitrous dir of gas which he obtdined by diffolving metals
in nitrous acid, would combine rapidly with vital air, and produce with it a true nitrous
acid; forming red clouds duting the combitiation; the two airs occupy only the fpace
before occupied by one of them, and at the fame time heat is given out from the new
combination. This dimunition of the bulk of a mixture of nitrous gas and vital air,
Dr. Prieftley ingenioufly ufed as a teft of the purity of the latter; a difcovery of the greateft
importance in the analyfis of airse ', - . . EECE

Mr. Cavendith has finice demonflrated that twg parts of vital air or oxygene, and one
part of phlogiftic air or azate, beifig long expofed to wleftric fhacks, unite, and produce
nitrous acid. Philof Tfanf. Vols. LXXV.and LXXV{IL C

Azote is one of the moft shundant elements-in natirre,.and.combined with calorique
or heat, it forms azotic gas or, phicgiftic air, and compofes two thirds of the atmofphere;
and i ase of the principal component part of animal bodics, and when united to vital ai
or oxygene produces the nltrous agd, M, Lavoifier. found that 21§ parts by weight of
azote, and 43} parts of qxygene preguced 64 parts of aitrus gas, and by the further
addition of 36 parts'of oxygeqe nitrous acid was preduced. “Tyaité de Chimie. When
two airs become united fo,3s to praduce an unelaftic liquid much calorique or heat is of
neceflity expelled from the new cohibinntion; thobgh porhaps nitrous acid ajd oygenated
marine acid admit more heat into their combinations than other acids.

L
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As woos Azotic Gas the virgin Air,
And veils in crimfon clouds the yielding Fair,
Indignant Fire the treacherous courtfhip flies,
Waves his light wing, and mingles with the fkies.

¢ So Beauty’s Goppess, warm with new defire,

Left, on her filver wheels, the Gop of Fire;
Her faithlefs charms-to ﬁetcer Mars refign’d,
Met with fond lips, with wanton arms intw'in’_d.
—Indignant. Vurcan eyed the parting Fair,
And watch’d with jealous ftep the guilty pair;
O'er his broad neck a wiry net he flung,
Quick as he firode, the tinkling mefhes rung ;
Fine as the fpider's flimfy thread He wove
The immortal toil to lime illicit love;

Steel were the knots, and fteel the ,twifted thong,
Ring link'd in ring, indiflolubly ftrong 5

On viewlefs hooks along the fretted roof

He hung, unfeen, the inextricable woof.—

150
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—Quick ftart the fprings, the webs pellucid’ fpread, |

-t

65
And lock the embracing Lovers on their bed ;

. Fierce with loud taunts vindi&ive VuLcan fprirlgs,

Tries all the bolts, and tightens all the frings,

Shakes with inceffant fhouts the bright abodes,

Claps his rude hands, and calls the feftive Gods.— 170
—With {preading palms the alarmed Goddefs tries

To veil her beauties from celeftial eyes;

Writhes her fair limbs, the flender ringlets ftrains,

And bids her Loves untie the obdurate chains ;

Soft {wells her panting bofom, as fhe turns,. . 175
And her flufh’d cheek with brighter blufhes burns.
Majeftic grief the Queen of Heaven avows,

And chafte Minerva hides her helmed brows ;

Attendant Nymphs with bathful eyes afkance

Steal of intangled MA'ns-a,tran‘ﬁent ‘glanéc; 180
Surrounding Gods the eirqﬁrig nedar quaff,

Gaze on the Fair, and envy as they laugh.

L2
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III. <« Henee dufky Iron fleeps in dark abodes,
And ‘fcrny foliage neftles in the nodes;
Till with wide lungs the panting bellows blow, 185
And waked by fire the glittering torrents flow ;

Hence dufly Iron. 1. 183. The produdtion of iron from the decompofition of vege-
table bodies is perpetually prefented tofour view; the waters oozing from all moraffes
are chalybeate, and depofit their ochre on being expofed to the air, the iron acquiring a
calciform flate from its union with oxygene or vital air, Where thin moraffes lic on
beds of gravel the latter are generally fiained by the filtration of fome of the chalybcate
water through them. This formation of iron from vegetable recrements is further
evinced by the fern leaves and other parts of vegetables, fo frequently found in the centre
of the knobs or nodules of fome iron-ores.

In fome of thefe nodules there is a nucleus of whiter iron-earth furrounded by
many concentric ftrata of darker and lighter iron-earth alternately. In one, which now
lies before me, the nucleus is a prifm of a triangular formy with blunted angles, and
about half an inch high, and an inch and half broad; on every fide of this are concentric
firata of fimilar jron-earth alternately browner and lefs brown ; each firatum is about a
tenth of an inch in thicknefs and there are ten of them in number. To what known
caufe can this exa@ly regularpdifiribution of fo many earthy firata of different colours
furrounding the nucleus be afcribed ? I dont knoWw that any mineralogifts have attempted
an explanation of this wonderful phenomenon. I fufped it is owing to the polarity of
the central nucleus. If iron-filings be regularly laid on paper by means of a fmall fieve,
and a magnet be placed underneath, the filings will difpofe themfelves in concentric
curves with vacant intervals between them. Now if thefe.iron-filings are conceived to be
fufpended in a fluid, whofe fpecific gravity is fimilar to. their own, and a magnetic bar
was introduced as an axis into m;lais'ﬂuig, it is eafy ¢to forefee that the iron filings would
difpofe themfelves into concentric fpheres, with intervals of the circumnatant flyid
between them, exaltly as is feen in thefe nodules of irqp-earth.  As all the lavas confift
of one fourth of irgn, (ervan s Mineral) and almboft all other known bodies, whether of
animal or vegetable origin, poflefs more or lefs of this property, may not the diftribu-
tion of a great portion of the globe of the earth into ftrata of greater or lefs regulanty be

owing to the polarity of the whole? .
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—Quick whirls the wheel, the ponderous hammer falls,
Loud anvils ring amid the trembling walls, '
Strokes follow ftrokes, the fparkling ingot fhines,
Flows the red flag, the lengthening bar refines ; 190
Cold waves, immerfed, the glowing mafs congeal,

And turn to adamant the hifling Steel.

.
¢

¢ Laft Micuerr’s hands with touch of potent charm
The polith’d rods with powers magnetic arm ;

And turn to adamant. L. 192. ‘The circumftances which render iron more valuable to
mankind than any other metal are, 1. its property of being rendered hard to fo great a
degree and thus conftituting fuch excellent tools. It was the difcovery of this property
of iron, Mr. Locke thinks, that gave fuch pre-eminence to the European world over the
American one. 2. Its power of being welded; that is, ‘when two pieces are made very
hot and applied tagether by hammering, they unite compleatly, unlefs any fcale of iron in-
tervenes ; and to prevent this it is ufual for fmiths to dip the very hot bar in fand, a little of
which fufes into fiuid glafs with the {cale and is fqueez.ed out from between the uniting
parts by the force of hammiering, 3. Its power of acquiring magnenfm

It is however to be wifthed that gold or filver were difcovered in as great quannty
as iron, fince thefe metals being indeftrudtible by expofure to air, water, fire or any com-
mon acids would fupply wholefame veflels for cookery, fo much to be defired, and fo
difficult to obtain, and would form ghe moft light and -durable coverings for houfes, as
well as indeftructible fire-grates, ovenl, and boiling veflels. See additional notes, No.
XVHIL on Steel. . L

."'
L]

Laft Michell's bands. 1. 193. «The. Mmu’y of the magnet feems to have been in very
early times ; it is mentioned by Plato, . Lucretius, Pliny, and Galen, and i is faid to have
taken its name of magnes from Magnefia, a fea- port of antient Lybia,

As every piece of iron which was made megnetical by the touch of a magnet became
itfelf a magnet, many attempts were made to improve thefe artificial magnets, but with-
out much fuccefs till Servingdon Savary, Efq. made them of hardened fteel bars, which
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With points dircéed to the polar: ftars 195

In one long line extend the temper’d bars ;

were fo powerful tha¥ one of them weighing three pounds averdupois would lift another
of the fame weight. Philof. Tranf.

After this Dr. Knight made very fuccefsful experiments on this fubject, which, though
he kept his method fecret, feems to have excited others to turn their attention to
magnetifm, At this time the Rev. Mr. Michell invented an equally efficacious and more
expeditious way of making firong artificial magnets, which he publifhed in the end of the
year 1750, in which he explained his method of what he called ¢ the double touch,”
and which, fince Mr. Knight’s metholl\ has been known, appears to be fomewhat dif-

ferent from it.
This method of rendering bars of hgrdened fieel magnetical confifts in holding verti-

cally two or more magnetic bars nearly parallel to each other with their oppofite poies
very near each other, (but neverthelefs feparated to a fmall diftance,) thefe are tuv e
flided over a line of bars laid horizontally a few times backward and forward. Scc
Michell on Magnetifin, alfo a detailed account in Chamber’s Dictionary.

What Mr. Michell propofed by this method was to include a very fmall portion of
the horizontal bars, intended to be made magnetical, between the joint forces of two
or more bars already magnetical, and by fliding them from end to end every part of the
line of bars became fucceffively included, and thus bars pofleffed of a very fmall degree of
magpetifm to begin with, would in a few times fliding backwards and forwards make the
other ones much more magnetical than themfelves, which are then to be taken up
and ufed to touch the former, which are in fucceffion to be Jaid down horizontally ina
line. .

There is ftill a great field remains for future difcoveries in magnetifm both in refpect
to experiment and theory ; the latter confifts of vague conjectiires the more probable of
which are perhaps thofe of Elpinus, as they affimulate it to electricity.

One conjecture I thall add, viz. that the polarity of maghetifm may be owing to the
earth’s rotatory motion. If heat, eleéricity, and magnetifm are fuppofed to be fluids of
differcnt gravities, heat being the heavicft of them, gletricity the next heavy, and mag-
nctifm the lighteft, it is evident that by the quick fevolution of the earth the heat will be
accumulated moft over thé line, ele&ricity next beneath this, and that the magnetifm
will be detruded to the poles and axis of the earth, tike the atmodpheres of commen air
and of inflammable gas, as explained.in the note on Cango I. 1. 123. ‘

Ele&ricity and heat will both of them difplace maghetifin, ‘and this fhews that they

_gay gravitate on each other; and hence when foo greata quantity of the cieétric fluid
becowes accumulated at the poles by dcfcendir@ fnows, or other unkfiown ‘caufes, it
may have a tendency to rife towards the tropics by its centrifugal force, ari produce the
northern hights. See additional notes, No. I. 2
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Then thrice and thrice with fteady eye he guides,
And o’er the adhefive train the magnet {lides ;
The obedient Steel with living inftinct-moves,

And veers for ever to the pole it loves.

¢¢ Hail, adamantine STeeL! magnetic Lord !

King of the prow, the plowfhare, and the fword !

True to the pole, by thee the pilot guides

His fteady helm ;unid the ftruggling tides,
Braves with broad fail the immeafurable fea,
Cleaves the dark air, and afks no ftar but Thee.—
By thec the plowfhare rends the matted plain,
Inhumes ‘in level rows the living grain; *
Intrufive forefts quit the cultured groﬁnd,

And Ceres laughs with golden fillets crown’d.—
O’er reftlefs realms when {cpwling Difcord ﬂmgs
Her fnakes, and loud the din of battle rings ;
Expiring Strength, -and: vanquifh’d Courage feel
Thy arm refiftlefs, adamantine Steer !

200

203

210
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IV. « Hence in fine fitreams diffufive Acips flow,
Or 'wing’d with fire o’er Earth’s fair bofom blow; 216
Tranfmutg to glittering Flints her chalky lands, .
Or fink on Ocean’s bed in countlefs Sands.
Hence filvery Selenite her cHryﬂ:al moulds,
And foft Afbeftus fmooths his filky folds; 220
His cubic forms phofpharic Fluor prints,
Or rays in {pheres his amgthyftine tints.
Soft cobweb clouds tranfparent Onyx fpx:eads,
And playful Agates weave their colour’d threads;

Diffufive Aeids flow. 1.215. The produion of marine acid from decompofing vege-
table and animal matters with vital air, and of nitrous acid from #zote and vital air, the
former of which is united to its bafis by means of the exhalations from vegetable and
animal matters, conftitute an analogy which induces us to believe that many other acids
have either their bafes or are united to vital alr by means of fome part of decompofing
vegetable and animal matters. .-

The great quantities of flint fand whether formed in mountains or in the fea would
appear to derive its acid from the new world, as it is found above the firata, of lime-ftone
and granite which conftitute the old world, and as the earthy bafis of flint is probably
calcareous, a great part of it feems to be produced by a conjunétion of the new and old
world; the recrements of air-breathing animalp 2nd vegetables probably afford the acid,
and the fhells of marine animals the earthy bafis, while another part may have derived
its calcareous part alfo from the decompofition of vegetable and animal bodies.

The fame mode of reafoning feems applicable to the fificcous ftones under various
names, as amethyft, onyx, agate, mochoe, epal, &c. which db not feem to havé undergone
any procefs from volcanic fires, and as thefe ftones only differ from flint by a greater or
lefs admixture of argillaceous and calcareous-earths. The different proporticns of which

in each kind of flone may be feen in Mr. Kirwan’s valuable Elemen:s of Mineralogy.
See additional notes, No. XIX. ~
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Gay pictured Mochoes glow with landfcapesdyes, 225
And changeful Opals roll their lucid eyes ; |
Blue lambent light around the Sapp;hire plays, ,
Bright Rubies blufh, and living Diamonds blaze.

*¢¢ Thus, for attradtive earth, inconftant Jove

Mailk’d in new fhapes forfook His realms above— 230

Living diamonds blaze. ). 228. Sir Ifaac Newton having obferved the great power of
refracting light, which the diamond poflefles above all other cryftallized or vitreous matter,
conjetured that it was an inflammable body in fome manner congealed. Infomuch that
all the light is refleted which falls on any of its interior furfaces at a greater angle of
incidence than 24} degrees; whereas an artificial gem of glafs does not refle® any light
from its hinder {urface, unlefs that furface is inclined in an angle of 41 degrees. Hence
the diamond reflets half as much more light as a fatutious gem in fimilar circum-
ftances; to which muft be added its great tranfparency, and the excellent polith it is
capable of. The diamond had neverthelefs been placed at the head of cryftals or precious
ftones by the mineralogifts, till Bergthan ranged it of late in the combuftible clafs of
bodies, becaufe by the focus of Villette’s burning mirror it was evaporated by a heat not
much greater than will melt filver, and gave ont' light. Mr. Hoepfner however thinks
the difperfion of the diamond by this great heat, thould be called a phofphorefcent eva-
poration of it, rather than a combuftion; and from its other analogies of cryftallization,
hardnefs, tranfparency, and place of its nativity, withes again to replace it amongft the
precious ftones, Obferv. fur la Phyfique, par Rozier, Tom. XXXV. p. 448. Sec new
edition of the Tranflation.«of Cronfted, by De Cofta.

L J .
Inconflant Feve. 1 249. iThe p\t:'er"air or ether in the antient mythology was repre-
fented by Jupiter, and the inferfor air by Juno; and the conjundion of thefe deities was
faid to produce the vernal fhowers, and procreate all things, as is further fpoken of in
Canto IIL. L 204. It is now difcovered that pure air, or oxygene, uniting with variety of .
bafes forms the various kinds of acids; as the vitriolic acid fromepure air and fulphur;
ParT L M
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Firft her {weet eyes his Eagle-form beguiles,

And Hese feeds him with ambrofial {miles ;
Next the chang’d God 2 Cygnet’s down affumes,
And playﬁﬂ Lepa fmooths his gloffy plumes;
Then glides a filver Serpent, treacherous gueft | 235
_And fair O.LYMPIA' folds him in her bréaf’c;; '

Now lows a milk-white Bl on Afric’s ftrand,

And crops with danting héad the daify’d land.—

With rofy wreathes Europa’s hand adorns

His fringed forehead, and his pearly horns ; 240
Light on his back the fportive Darfel bounds,

And pleafed he moves along the flowery grouhds;
‘Bears with {low {’cep his beauteous prizé aloof,

Dips in the lucid flood his ivory hoof ; |

Then wets his velvet knees, and wading laves 245

His filky fides amid the dimpling awaves.

the nitrous acid from pure air and phlogiftic aif, or azoté; and carbonic acid, (or fixed
air,) from pure air and charcoal. Some of thefe affinities were perhaps portrayed by the
Magi of Egypt, who were probably learned in chemiftry, in their hieroglyphic pictures
before the invention of letters, by the loves of Jupiter with terreftrial Jadics. And thus.
phyfically as well as metaphyfically might be faid “ Jovis omnia plena.” g
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" While her fond train with beckoning hands deplore,
Strain their blue eyes, and fhriek along the fhore; .

_ Beneath her robe fhe draws her fnowy feet,

And, half-reclining on her ermine feat, . 250
Round his raifed neck her radiant arms fhe throws,

And refts her fair cheek on his curled brows ;

Her yellow trefles wave on wapiton gales,

And high in air her azure ma,nhe fails.

—Onward He ‘moves, applauding Cupids 'guide, 255
And fkim on fhooting wing the fhifxing tide ;

Emcrging T riton’s leave their coral caves,

Sound their loud conchs, and {fmooth the circling waves,
Surround the timorous Beauty, as fhe fwims,

And gaze enamour’d on her filver limbs. 260
—Now Europe’s thadowy fhores with loud acclaim

Hail the fair Fugitivé; and fhout her name

Soft echoes warblé, whlfpermg forefts nod,

And confcious Natie owns the prefent God.

—Changed from the Bull, the rapturous God affumes
Immortal,youth; with glow celeftial blooms, 266



[ 84 ]
With lenient words her virgin fears difarms,
And ;:lafps the yielding Beauty in his arms;
Whence Kings and Heroes own illuftrious birth, |
Guards of mankind, and demigods on earth. 270

VI. ¢ Gnomes | as you pafs’d beneath the labouring foil,
The guards and guides of\Nature’s chemic toil,  *
You falw, deep-fepulchred“ ip duﬁ realms,

Wﬁfch Earth’s rock-ribbed ponderous vault o’erwhelms,
With_felf-born fires the mafs fermenting glow, 275
And flame-wing’d fulphurs quit the earths below.

1. *“ Hence du&ile Crays in wide expanfion {pread,
Soft as the Cygnet’s down, their fnow-white bed ;

With fdlf-born fires. 1. 275. After the accumulation of plains and mountains on the
calcareous rocks or granite which had been previoufly raifed by volcanic fires, a fecond
fet of volcanic fires were produced by the fermentation of this new mafs, by which after
the falts or acids and iron had been wathed away in part*by elutgiation, diffipated the ful-
phurous parts which were infoluble in water; whence argillaceous and filiceous earths
were left in fome places; in others, bitumen became fublimed to the upper part of the
i:txmm, producing coals of various degrees of purity.

Sehisi , v

"Hlemce duftile clagé’ 1. 277, See additional notes, No. XX. °



[ 8 ]
With yielding flakes fucceflive forms reveal,.
And change obedient to the whirling wheel.
—Firft Crina’s fons, with early art elate,
Form’d the gay tea-pot, and the pictured plate ;
Saw with illumin’d brow and dazzled eyes
In the red ftove vitrefcent colours rife‘;
Speck’d her tall beakers with engmel’d ftars, ‘
Her monfter-jofies, and giganti ars; -
Smear'd her huge dragons with metallic hues,
With golden purples, and cobaltic blues ;
‘Bade on wide hills her porcelain cafti® glare,
And glazed Pagodas tremble in the air.

“ ETruriX-pext beneath thy magjc hands

Glides the guick \}h.ecl, the plaiftic clay expands,

280

283

290

Saw with illumin'd brow. 1. 283. N8 colour is diftinguithable in the red-hot kiln but
the red itfelf, till the workman introduces a fmall piece of dry wood, which by producing

a white flame renders all the o‘the} coleurs vifible in a moment.

With golden purples. 1. 288, See additional notes, No. XXI.

Etruria! next, 1. 291. Etruria may perhaps vie with China itfelf in the antiquity of
its arts. The times of its greateft fplendour were prior to the foundations of Rome, and
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Nerved with. fine touch, thy fingers (as it turns)

xHu

Mark the nice bounds of vafes, ewers, and ‘urns ;
Round each fair form in lines immortal trace 295
Uncopied Beauty, and ideal Grace.

¢ GNomes | as jrou now diffect with hammers fine
The granite-rock, the nogul'd flint calcine;
Grind with flrang arm, éa: circling chertz betwixt,
Your pure Ka-o-lins and Pe-tun-tfes mixt; 300

O’er each red faggars burning cave prefide,
The keen-¢yed Fire-Nymphs blazing by your fide;

the reign of one of its beft princes, Janue, was the oldeft epoch the Romans knew. The
earlieft hiftorians fpeak of the Btrufcans as being then of high antiquity, moft probably a
colony from Pheenicia, to whick a Pelafgian colony acceded, and was wnited foon after
Deucaliow’s flood. The peculiar chara@er of their e:rdwrﬂnfes confifts in the admi-
rable beauty, fimplicity, and diverfity of forms, which continue the beft models of tafte
‘to the artifts, of the prefent times; and in a fpecies of sbn.vitreous encauftic painting,
which was: reckoned, even in the time of Pliny, amggg the loft arts of antiquity, but
which hak lately been recovered by the ingénnity and induftry of Mr. Wedgwood. It
is [uppo('u:l that the principal manufastories wert about -N‘bll, At the foot of Vefuvius;
for it is in"that neighbourhood that the greatoft qmmkm of antique vafes have been
found; and it is faid that the Wﬂm of M mn is apparently influenced
by them; infomuch that firangers wmmg to % commonly fruck with the
diverfity and elegance cven of the moft erdinary ¥efes, for common ufes. Sae D’Hancar-

ville’s prolimingry difcoutfes to the magnificent colledtion of Etrefean vafes, publithed

Mr William
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Or with faic Horer the bnghwung fcenes improve,
And cheer the dreary waftes at Sydney-cove ;
Or bid Mortality rgo:ce and mourn

O'er’ the fine forms on PortrLaND’s myftic urn.— 320

“ Here by fall’n columns and disjoin’d arcades,
On mouldering ftones, beneath deciduous fhades,
Sits HUMANKIND *in hici'cglyphic ftate,
Serious, and ponderiﬁg on their changeful ftate ;
While with inverted torch, and fwimming eyes, 325
Sinks the fair fhade of MorTarL Lire, and dies.
There the pale Grost through Death’s wide portal bends
His timid feet, the dufky fteép defcends;
With {miles affuafive Love Divine invites,
Guides on broad wing, with torch wplifted lights; 330
ImmorTAL Lire, her hand extending, courts
The lingering form, his tottering ftep fupports ;

Portiand’s myflic urn, 1. 320, See additional notes, No. XXH,
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Leads on to Pluto’s réalm& the dreary way, '
And gives him trembling to Elyfian day.
Beneath, in facred robes the PrisTess drefs'd, , 335
The coif clofe-hooded, and the ﬂuttering veft,
With poihting finger guides the initiate youth,
Unweaves the many-colour’d veil of Truth,
Drives the profane from Myftery’s bolted door,
And Silence guards the Eleufinin lore:— 340

¢ Whether, O Friend of Art! your gems derive
Fine forms from Greece, and fabled Gods revive ;
Or bid from modern life the Portrait breathe,
And bind round Honour’s braw the laurel wreath ;
Buoyant fhall fail, with Fame’s hiftoric page, 345
Each fair medallion o’er the wrecks of age ;

'Fine forms from Greece. 1. 342.  In real ftones, or in pafte or foft coloured glafs, many
pieces of exquifite workmanthip Were produced by the antients. Baffo-relievos of various
fizes were made in coarfe brown garth of one colour; but of the improved kind of two
or more colours, and of a true porcelain texture, none were made by the antients, nor
attempted I believe by the moderns, before thofe of Mr. Wedgwood’s manufadtory.

N
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Nor Time fhdll mar; nor fteel, nor fire, nor ruft

Touch the hard polith of the immortal buft.

2. ¢ Hence fable Coav his mafly couch extends;
And ftars of gold the fparkling Pyrite blends ; 350
Hence dull-eyed Naphtha pours his pitchy ftreams,

And Jet uﬁcolour’d drinks the folar beams,
Bi-ight‘ Amber fhines on hix eleé@ric throne,
And adds ethereal. luftres to his own. |
—Led by the phofphor-light, with daring tread 355

Immortal Frankrin fought the fiery bed;

]

Hence fable Coal. 1. 349. See additional notes, No. XXIII. on coal.

Bright Amber fhines. 1. 353. Coal has probably all been fublimed more or lefs from
the clay, with which it was at firft formed in degompofing moraffes; the petroleum feems
to have been feparated and condenfed again in fuperior ftrata, and a ftill finer kind of oil,
as naphtha, has probably had the fame origin. Some of thefe liquid oils have again loft
their more volatile parts, and become cannel-coal, afphaltum, jet, and amber, according to
the purity of the original foffil oil. Dr. Prieftley has thewn, that eflential oils long expofed
to the atmofphere abforb both the vital and phlogiftic part of it; -whence it is probable
their becoming folid may in great meafure depend, as well as by the exhalation of their
mote volatile parts. On diftillation with volatile alcaly all thefe foffil oils are thewn to
contain the acid of amber, which evinces the identity of their origin. If a piece of amber
be rubbed it attracts ftraws and hairs, whence the dxfc&very of, ele@ricity, and whence its

name, from eleétron the Greek word for amber. ,

Iminortal Franklin, 1. 356. See note on Canto L. L 383.
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Where, nurfed in night, incumbent Tempeft Throuds
The feeds of Thunder in circumfluent clouds,
- Befieged with iron points his airy cell,
And pierced the monfter flumbering in the fhell. 360

¢“ So, born on founding pinions to the WesT, -
When Tyrant-Power had built his eagle neft ;
‘While from his eyry thriek’d ti¢ famifh'd brood,
Clenched their fharp claws, and champ’d their beaks for.blood,
Immortal Frankrin watch’d the callow crew, 365
And ftabb’d the ftruggling Vampires, ere they flew.
—The patriot-flame with ‘quick contagion ran,
Hill lighted hill, and man <le@rifed man
Her heroes flain awhile CoLumssa niourn?d,

And crown’d with laurels LiserTy return’d. 370

"« The Warrior, Ltsenry, with bending fails
Helm’d his bold courfe to fair Hizernia’s vélgs 3—
Firm as he fteps, along the fhouting lands, |
Lo! Truth and Virtue range their radiant bands ;
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Sad Superftition wails her empire torn, 375

Art plies his oar, and Commerce pours her horn.

¢“ Long had the Giant-form on GaLria’s plains
Inglorious {lept, unconfcious of his chains;
Round his large limbs were wound a thoufand ftrings
By the weak hands of Cqnfeflors and Kings ; 380
O’cr his clofed eye; a tri[;I\e veil was bound,
And fteely rivets lock’d him to the ground ;
While ftern Baftile with iron cage inthralls
His folded limbs, and hems in marble walls.
—Touch’d by the patriot-flame, he rent amazed 383
The flimfy bonds, and round 2ad round him gazed ;

While flern Baflile. 1. 383. « We delcended with great difficulty into the dungeons,
which were made too low for our ftanding upright; and were fo dark, that we were
obliged at noon-day to vifit them by the light of a candle. We faw the hooks of thofe
chains, by which the prifoners were faftened by their necks to the walls of their cells;
many of which being below the level of the water were in a conftant Ratc of humidity;
from which iffued a hoxious vapour, which mdre than once extinguithed the candles,
Since the deftrudtion of the building many fubterraneous cells have been difcovered
under a piece of ground, which feemed only a bank of folid earth before the horrid fecrets
of this prifon-houfe were difclofed. Some fkeletons were found in thefc receffes with irons

-ftill faftened to their decayed bones.” Letters from France, by H. M. Williams. p. 24.
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Starts up from earth, above the admiring throng
Lifts his Coloffal form, and towers along ;.
High o’er his foes his hundred arms He rears,

Plowfhares his {words, and pruning hooks his {pears; 390
Calls to the Good and Brave with voice, that rolls

Like Heaven’s own thunder round the echoing poles ;
Gives to the winds his banner l')road unfurl’d,

And gathers in its fhade the Living world !

VII. ¢« Growmes! vou then taught volcanic airs to force
Through bubbling Lavas their refiftlefs courfe, 396
O’er the broad walls of rifted Granite climb,

And pierce the rent roof of incumbent Lime,

And pierce the rent roof. 1. 398. The granite rocks and the limeftone rocks have been
cracked to very great depthis at the time they were raifed up by fubterranean fires; in
thefe cracks are found moft of the metallic ores, except iron and perhaps manganefe, the

"former of which is generally found in horizontal ftrata, and the latter generally near the
furface of the earth.

Philofophers pbffeﬁing fo’convenient a teft for the difcovery of iron by the magnet,
have long fince found it in’all vegetable and animal matters; and of late Mr. Scheele has
difcovered the exiftence of manganefe in vegctable athes. Scheele, 56 mem. Stock.
1774. Kirwan. Min. 353. Which accounts for the production of it near the furface
of earth, and thence for its calciform appearance, or union with vital air. Bergman has
likewifc thewn, that the limeftones which become bluith or dark coloured when calcined,
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Round fparry caves metallic luftres fling,

And bear phlogifton on their tepid wing. 400

poflefs a mixture of manganefe, and are thence preferable as a cement to otner kine -,
lime. 2. Bergman, 229. Which impregnation with manganefc huas probably “een
cewved from the decompofition of fuperincumbent vegetable matters.

Thefe cracks or perpendicular caverns in the granite or limeftor 2 pafs to unkr  wps
depths; and it is up thefe channels that I have endeavoured to thew th:  the fteam rifes
which becomes afterwards condenfed and produces the warm fprings of ttus iland, and
other parts of the world.  (Sec note on Fucus, Vol. IL.) And up thefe cracks 1 luppofe
certain vapours arife, which either aloneg or by meeting “vith fomething defeending i
them from above, have produced moft of the metals; and feveral of .he matc:'ils 1.
which they arc bedded. 'Thu$ the pondcrous earth, Barytes, of Derbyfbire, is foviad in
thefc cracks, and is ftratified {requently with lead-ore, and frequerttly furrounds it.  I'his
ponderous earth has been found by Dr. Hoepfuer in a granite in Switzerland, and may
have thus been fublimed from immenfe depths by great heat, and have obtained its car-
bonic or vitriolic acid from above. Annales de Chimie. There is alfo reafon to con-
clude that fomething from above is néceffary to the formation of many of the metals: at
Hawkftone in Shropfhire, the feat of Sir Richard Hill, there is an elevated rock of filictous
fand which is coloured green with copper in many places high in the air; «nd I have i
my pofleffion a fpecimen of lead formed in the cavity of an iron nodule, and another of
lead amid fpar from a crack of a coal-ftratum; all which countenance the modern pro-
dudlion of thofe metals from defeending materials.  To which fhould be added, that the
higheft mountains of granite, which have therefpre probably never been covered vit!
marine produ&ions on account of their early elevation, nor with vegetable or ar i
matters on account of their great coldnefs, contain no metallic ores, whilit the - .
oncs contain copper and tin in their cracks or veins, both in Saxony, Silefia, and Ci rowall.
Kirwan’s Mineral. p. 374.

The tranfmutation of one metal into another, thoug}_\' hitherto undifce. eret by the
alchymifts, does not appear impoffible; fuch tranfinutations have been fuppofed to exitt
in nature, thus lapis calaminaris may have been produced from the deftruction of 'ead-or <
as it is generally found on the top of the veins of lead, where it has been calcined or
united with air, and becaufe maffes of lead-ore arc often found intirely inclofud in it. So
filver is found mixed in almoft all lead-ore$, and fometimes in feperate filarnents within
the cavities of lead-ore, as I am informed by Mr. Michell, and is thence probably a
partial tranfinutation of the lead to filver, the rapid progrefs of modern chumiftry having
fthewn the analogy between metallic calces and acids, may lead to the power ol tranf-
mutmg their bafes: a difcovery much to be withed.
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““ Hence glows, refulgent Tin! tﬁy chryftal grains,
And tawny Copper {hoots her azure veins ;
7 lines his fretted vault with fable ore,
’A--"i dull Galena teffellates the floor;
< vermil beds in Idria’s mighty caves 405
The Lving Stiver rolls its p‘oﬁderous waves ;
With pav wefrations bright Platina fhines,
And ftuds with 'fquander’d ftars his dufky mines ;
Long threads of 'netted gold, and filvery darts,
Inlay the Lazuli, and pierce thé Quartz ;— 410
—Whence roof’d with filver beam’d Peru, of old,

And haplefs Mexico was paved with gold.

* "Jeavens ! on my ﬁgl.lt what fanguine colours blaze |
Spain’. .lcathlefs thame ! the crimes of modern days!
When Avarice, fhrouded in Religion’s robe, 415
Sail'd to the Weft, and ﬁaughter’d half the globe;

While Superftition, 'f’t.a'tlkiflg by his fide,
Mock’d the loud groans, and lap’d the bloody tide
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For facred truths announced her frenzied dreams,
And turn’d to night the fun’s meridian beams.— 420
Hear, oh, BriTanNia! potent Queen of iﬂes, |
On WhOI'I.l fair Art, and meek Religion {miles,
Now Arric’s coafts thy craftier fons invade
With murder, rapine, theft,—and call it Trade!
—The. SLAVE, in chains, on fupplicating knee, 425
Spreads his wide arms, and lifts his eyes to Thee;
With hunger pale, with wounds and toil opprefs’d,
¢« ARE WE NoT BRETHREN?” forrow choaks the reft ;—
—Air ! bear to heaven upon thy azure flood

Their innocent cries l—EarTH ! cover not their blood !

VIIIL. ‘ When Heaven's dread juftice fmites in crimes
o’ergrown 431

The blood-nurfed Tyrant on his purple throne,

Gromes ! vour bold forms unnixmbcr’d arms outftreteh,

And urge the vengeance o'er the guilty wretch.—
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Thus when Cawmsvses led his barbarous hofts °
From Perfia’s rocks to Egypf's trembling coafts,
‘Defiled each héllg‘)wéd fane, .énd facred wood,
And, drunk with fury, fwelld the Nile with blood ;
Waved his proud banner o'er the Theban ftates, .
And pour’d deftrution through her hundred gates ;
In dread divifions march’d the marfhal’d bands,
And fwarming armies blacken’d all the lands,
By Memphis thefe to Etmior’s fultry plains,
And thofe to Hammon’s fand-incircled fanes.—
Slow as they pafs’d, the indignant temples frown’d,
Low curfes muttering from the vaulted ground ;
Long ailes of Cyprefs waved, their deepen’d glooms,
And quivering {peétres grinn’d amid the tombs ;
Prophetic whifpers breathed from Sexinx’s tongue,

And Memnon’s lyre with hollow murmurs rung ;

440

445

450

Thus when Cambyfes. 1. 435. "Ca;nbyfes marched one army from Thebes, after having
overturned the temples, ravaged the,country, and deluged it with blood, to fubdue Ethio-
pia; this army almoft perithed by famine, infomuch, that they repeatedly flew every tenth
man to fupply the remainder with food. He fent another army to plunder the temple

of Jupiter Ammon, which perifhed overwhelm’d with fand.
o

L]
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Burft from each pyramid expiring groans,
And darker Thadows ftretch’d their lengthen’d cones.«—-
Day after day their'deathful rout They fteer,
Luft in the van, and rapine in the rear.

¢« Gromes! as they march’d, You hid the gather’d fruits,
“The bladed grafs, fweet prains, and mealy roots; 456
Scared the tired quails, that journey’d o’er their heads,
Retain’d the locufts in their earthy beds;
Bade on your fands no night-born dews diftil,
Stay’d with vindictive hands the fcanty rill.— 460
Loud o'er the camp the Fiend of Famine fhricks,
Calls all her brood, and champs her hundred beaks ;
O’cr ten {quare leagues her pennons broad expand,
And twilight {wims upon the fhuddering fand ;
Perch’d on her creft the Griffin ‘Difcord clings, 465
And Giant Murder rides between her wings ;
Blood from each clotted hair, and hc;my quill,
And fhowers of tears in blended ftreams diftil 3
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High-poifed in air her fpiry neck fhe beads,
Rolls her keen eye, her Dragon-claws extends, 470
Darts from above, and tears at each fell fwoop

With iron fangs the decimated troop.

s¢ Now o’er their head the whizzing whirlwinds breathe,
And the live defert pants, and heaves beneath ;
Tinged by the crimfon fun, vaft tolumns rife '4f5
Of eddying fand:s, and war amid the fkies,
In red arcades the billowy plain furround,
And ftalking turrets dance upon the ground.
—Long ranks in vain their fhining blades extend,
‘T'o Demon-Gods their knees unhallow’d bend, 480
Wheel in wide cigcle, form in hollow fquare,

And now they front, and now they fly the war,

And flalking turrets. 1. 478. « At'ne o'clock we alighted among fome acacia trees at
Whaadi el Halboyb, having gone twenty-one miles, We were here at once furprifed and
terrified by a fight furely one of the mgft magnificent in the world. In that vaft cxpanfe
of defert, from W, to N. W. of us, we faw a number of prodigious pillars of fand at dif-
ferent diftances, at times moving®with great celerity, at others ftalking on with a majeftic
flownefs ; at interv Is we thought they were coming in a very few minutes t0 overwhelm

‘ys; and fmall quantities of fand did actually more than once reach us, .Again they would
retreat fo as to be almoft out of fight, their tops reaghing to the very, clouds. There the
tops often feparated from the bodies; and thefe, once disjoined, difperfed ip the air, and

. Oa’
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Pierce the deaf tempeft with lamenting cries,
Prefs their parch'd lips, and clofe their blood-fhot eyes.
—Gnowmgs | o'er the wafte vou led your myriad powers,
Climb'd on the whirls, and aim’'d the flinty fhowers!— 486
Onward refiftlefs rolls the infuriate furge,

Clouds follow clouds, and mountains mountains urge ;

Wave over wave the driving defert fwims,

Burfts o’er their heads, inhumes their ftruggling limbs;

did not appear more. Sometimes they were broken in the middle, as if firuck with large
cannon-fhot. About noon they began to advance with confiderable fwiftnefs upon us,
the wind being, very ftrong at north. Fleven of them ranged along fide of us about the
diflance of threc miles. The greateft diameter of the largeft appeared to me at that
diftance as if it would meafure ten feet. They retired from us with & wind at S E.
leaving an impreflion upon my mind to which I can give no name, though furcly one
ingredient in it was fear, with a confiderable deal of wonder and aftonifhment. It was
in vain to think of flying; the fwifteft horfe, or fafteft failing thip, could be of no ufe to
carry us out of this danger; and the full perfuafion of this rivetted me as if to the fpot
where 1 ftood.

“ The fame appearance of moving pillars of fand prefented themfelves to us this day
in formn and difpofition like thofe we had feen at Waadi Halboub, only they feemed to be
more in number and lefs in fize. They came feveral times in a dire&ion clofe upon us,
that is, I believe, within lefs than two miles. They began immediately after fun rife like
a thick wood and almoft darkened the fun. His rays fhining through them for near an
hour, gave them an appearance of pillars of fire. Cur people now became defperate, the
Greeks fhrieked out and faid it was the day of judgment; Ifmael pronounced it to ‘be
hell; and the Twurcorories, that the world was,on fire.” Bruce’s Travels, Vol IV,
P- 553,—555. .

From this account it would appear, that the eddies of wind were owing to the long
range of broken rocks, which bounded one fide of the fandy defert, and beat the currents
of air, which ftruck againft their fides; and were thus like the eddies in n itream of water,
which falls againft oblique obftacles. ;T his explanation is probably the ‘rue one, as thefe
whirl-winds were not attended with rain or lightening like the torna .0es of the Weft-

Indies. ‘ - ¢
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Man mounts on man, on camels camels rufh, 491
Hofts march o’er hofts, and nations nations crufh,~—
Wheeling in air the winged iflands fall,
And one gréat earthy Ocean covers all l—
Then ceafed the ftorm,—NicuT bow’d his Ethiop brow
To carth, and liften’d to the groans below,— 496
Grim Horror fhook,—awhile the living hill

Heaved with convulfive throes,—and all was ftill !

IX. ¢ GNomes | whofe fine forms, impaffive as the air,
Shrink with foft fympathy for human care ; 500
Who glide unfeen, %n ;arintlefs {lippers borne,

Beneath the waving grafs, and nodding corn;
Or lay your tiny limbs, when noon-tide warms,
Where fhadowy cowflips ftretch their golden arms,—
So mark’d on orreries in ducid figns, 505
Star’d with bright points the mimic zodiac fhines ;
So markd on orreries. 1. 505. The firft orrery was confirudted by a Mr. Rowley,

mathematician born at Lichfield; and fo named from his patron the Farl of Orrery.
Johnfon’s Dictionary. '
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Borne on fine wires amid the piGured fkies
With ivary orbs the planets fet and rife ;
Round the dwarf carth the pearly moon is roll’d,
And the fun twinkling whirls his rays of gold.— sto
Call your bright myriads, march your mailed hofts,
With {pears and helmets glittering round the coafts ;
Thick as the hairs, which rear the Lion’s mane,
Or .fringe the Bodr, that bays the hunter-train ;
Watch, where proud Surges break their treacherous mounds,
And fweep refiftlefs o’er the cultured grounds; 516
Such as crewhile, impell’d é’er Belgia’s plain,
Roll’d her rich ruins to the infatiate I%ain 3
With piles and piers the rufhan waves engage,
And bid indignant Ocean ﬁay‘ his rage. . 520

¢« Where, girt with clouds, the rifted mountain yawns,
And chills with length of fhade thg gelid lawns,
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Climb the rude fteeps, the granite-cliffs furround,

Pierce with fteel points, with wooden wedges wound ;.
Break into clays the foft volcanic flaggs, : 525
Or melt with acid airs the marble craggs ;

Crown the green fummits with adventurous flocks,

And charm with novel flowers the wondering rocks.

—So when proud Rome the Afgic Warrior braved,

And high on Alps his crimfon banner waved 3 | 530
While rocks on ;-ocks their beetling brows oppofe

With piny forefts, and unfathomed fnows ;

The granite-cliffs. 1. 523. On long expofure to air the granites or porphories of this
country exhibit a ferrugenous cruft, the iron being calcined by the air firft becomes
vifible, and is then wathed away from the external furface, which becomes white or grey,
and thus in time feems to decompofe. The marbles feem to decompofe by loofing their
carbonic acid, as the outfide, which has been long expofed to the air, does not fegm to
effervefce fo haftily with acids as the parts more recently broken. The immenfe quan-
tity of carbonic acid, which exifts in thc many provinces of lime-ftone, if it was extri-
cated and decompofed would afford charcoal enough for fuel for ages, or for the pro-
dudtion of new vegetable or animal bodies. The volcanic flaggs on Mount Vefuvius
are faid by M. Ferber to be changed into clay by means of the fulphur-acid, and even
pats made of clay and burnt or vitrified are faid by him to be again reducible to ductile
clay by the volcanic fteams. Fesber’s‘vaels through Italy, p. 166.

Wooden wedges wound. 1. §24* It is ufual in feperating large mill-flones from the
filiceous fand-rocks in fome parts of Derbythire to bore horizontal holes under them in
a circle, and fill thefe with pegs made of dry woed, which gradually fwell by the moifture
of the earth, and in a day or two lift up the mill-flone without breaking it,
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Onward he march’d, to Latium’s velvet ground
With fires and acids burft the obdurate bound,
Wide o’er, her weeping vales deftru&ion hurl’d, 540
And fhook the rifing empire of the world.

X. ¢« Go, gentle GNomEes | refume your vernal toil,
Seek my chill tribes, which fleep beneath the foil;
On grcy—moﬁ banks, green meads, or furrow’d lands
Spread the dark mould, white lime, and c;'umbling fands ;
Each burfting bud with healthier juices feed, 546
Emerging {cion, or awaken'd feed.
So, in defcending ftreams, the filver Chyle
Streaks with white clouds the golden floods of bile;

With fires and acids. 1. §39. Hannibal was faid to crode his way over the Alps by
fire and vinegar. ‘The latter is fuppofed to allude to the vinegar and water which was
the beverage of his army. In refpet to the former it is not improbable, but where
wood was to be had in great abundance, that fires made round lime-flone precipices
would calcine them to a confiderable depth, the nigkt-dews or mountain-mifts would
penetrate thefe calcined parts and pulverize them ‘by the force’ of the ftean which the
generated heat would produce, the winds would difperfe this lime-powder, and thus by
repeated fires a precipice of lime-ftone might be deltroyed and a paffage opened. It
fhould be added, that according to Ferber’s obfervations, thefe Alps confift of lime-
ftone. Letters from Italy. :
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Through each nice valve the mingling curredts glide, 555
Join their fine rills, and fwell the fanguine tide ;
Each countlefs cell, and viewlefs fibre feek,

Nerve the ftrong arm, and tinge the blufhing check.

¢« Oh, watch, where bofom’d in the teeming earth,
Green {wells the germ, impatient for its Birth 3 ‘ 560
Guard from rapacious worms its tender Thoots, |
And drive the rr‘xininé beetle from its roots ;
With ceafelefs efforts rend the obdurate clay,
And give my vegetable babes to day !
—Thus when an Angel-form, in light.array’d, 565
Like Howarp pierced the prifon’s noifome fhade ;
Where chain’d to earth, with eyes to heaven upturn’d,
The kneeling Saint in holy anguifh mourn’d ;—
Ray’d from his lucid veft, and halo’d brow
O’er the dark roof celeftial luftres glo.w, _ 570
“ PETER, arife I” with cl.leering voice He calls,

And founds feraphic echo round the walls ;
PartlL P
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-Locks, bolts, and chains his potent touch obey,
And pleafed he leads the dazzled Sage to day.

XI. « You ! whofe fine fingers fill the organic cells,
With virgin earth, of woods and bones and fhells ;1 576
Mould with retra&ile glue their fpbngy beds,

And ftretch and ftrengthen all their fibre-threads.—

I'Jatc': when the mafs obeys it changeful doom,

And finks to earth, its cradie and its tomia, 8¢
Gromes | with nice eye the flow folution watch,

With foftesing hand the parting atoms catch,

Mould with retradile glue. 1. §77. The conftituent parts of animal fibres are belicved
to be earth and gluten. Thefe do not feperate’ except by long putrefadlion or by fire.
The earth then effervefces with acids, and can only be converted into glafs by the greateft
force of fire. 'The gluten hs continued united with the earth of the bones above 2000
years in Egyptian mummies; but by long expolurc to air or moifture it diffolves and
leaves only the earth. Hence bones long buried, when expofed to the air, abforb moifture
and crumble into powder. Phil. Trani No. 475, The retra&ibility or elafticity of
the animal fibre depends on the gluteu; and of théfe fibres are compofed the membrances
mufcles and bones. Haller. Phyfiol. Tom. L. p. 2. :

For the chemical decompofition of animal 3nd wegetable bodies fee the ingenious
work of Lavoifier, Traité de Chimie, Tom. I p. 132. who refolves all their component
parts into oxygene, hydrogene, carbone, and azote, the three former of which belong
principally to vegetable and the laft to animal matter.
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Join in new forms, combine with life and fenfe,

And guide and guard the tranfmigrating Ens.

“ So when on Lebanon’s fequefterd hight 585

The fair Aponis left the realms of light, .

The tranfmigrating Ens. 1, 584. The perpetual circulation of matter in the growth
and diffolution of vegerable and animal bodics igems to have given Pythagoras his idea
of the metempfycofis or tranfinigration of fpirit; which was afterwards drefled.out or
sidiculed in variety of amufing fables. Other phflofophers have fuppofed, that there are
two ditferent materials of effences, which fill the univerfe. One of thefe, which has the
power of commencing or producing motion, is called piric; the other, which has the
power of recerving and of communicating motion, but not of beginning it, is called
marter.  The former of theft is fuppofed to be diffufed through all fpace, filling up the
interitices of the funs and planets, and conftituting the gravitations of the fidereal bodies,
the attrations of chemiftry, with the fpirit of vegetation, and 6f animation. The latter
occupies comparatively but {mall fpace, conftituting the folid parts of the funs and
plancts, and their atmofpheres. Hence thefe philofophers have fuppofed, .that both
matrer and fpirit are equally immortal and unperithable; and that on the diffolution of
vegetable or animal organization, the matter rcturns to the gencral mafs of matter; and
the {pirit to the general mafs of fpirit, to enter again into new combinations, according
to the original idea of Pythagoras. *

The fmall apparent quantity of matter that exifts in the univerfe compared to that of
{piriy, and the fhort time in which the recrements of animal or vegetable bodies become
again vivified in the forms of vegetable mucor or microfcopic infects, feems to have given
rife te another curious fable of antiquity. ‘['hat Jupiter threw down a large handful of

fouls upon the earth, atid left them to fcramble fer the fow bodies which were to be had.
2

«Aduzis, 1. 586. 'The very antient flory of the beautiful Adonis paffing onc half of
the year with Venus, and the other jwith Proferpine alternately, has had variety of
interpretations.  Somne have fuppofed that it allegorized the fummer and winter folftice ;
but this feems too obvious a fa"to have needed an hicroglyphic emblem. Others have
bulicved it to reprefent the corn, which was fuppofed to fleep in the earth during the

P2
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Bow’d his bright locks, and, fated from his birth
To change eternal, mingled with the earth ;—
With darker horror '{h()ok the confcious wood,
Groan’d the fad gales, and rivers blufh’d with blood ;
On cyprefs-boughs the Loves their qﬁivers hung, 591
Their arrows {catter’d, and their bows unftrung ;
And Beauty’s Goppess, bending o’er his bier,
Breathed the foft ﬁgil, ar;d pour’d the tender tear.—
Admiring Proserrine through dufky glades 595
Led the fair phantom to Elyfian fhades,
Clad with new form, with finer fenfe combined,

And lit with purer flame the ethereal mind.

winter months, and to rife out of it in fummer. This does not accord with the climate
of Egypt, where the harveft foon follows the feed-time.

It feems more probably to have been a ftory explaining fome hieroglyphic figures re-
prefenting the decompofition and refufcitation of animal matter ; a fublime 'md intereft-
ing fubje&, and which feems to have given origin to the doftrine of the tranfiigration,
which had probably its birth alfo from the hieroglyphic treafifres of Egypt. It is re-
markable that the cyprefs groves in the antient ‘greek writers, as in Theocritus, were
dedicated to Venus; and afterwards became funereal emblems. Which was probably
occafioned by the Cyprefs being an accompanimgnt of Venus in the annual proceffions,
in which the was fuppofed to lament over the funcral *of Adonis; a ceremony which
obtained over all the eaftern world from great antiquity, and is fuppofed to be referred to
by Ezckie], who dtcufes the idolatrous woman of weeping for Thammus.
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—Erewhile, emerging from infernal night,
The bright Affurgent rifes into light, 600
Leaves the drear chambers of the infagiate tomb,
And fhines and charms with renovated bloom.—
While wondering Loves the burfting grave furround,
And edge with meeting wings the yawning ground,
Stretch their fair necks, and leaning o’er the brink 603
View the pale regions of the dea;i, and fhrink ;
Long with broad eyes ecflatic Beaury ftands,
Heaves her white bofom, fpreads her waxen hands ;
Then with loud fhriek the panting Youth alarms,
“ My Life! my Love!” and fprings into his arms.

2

6ro

The Goppzss ceafed,—the delegated throng
O’er the wide I-)la.ins delighted rufh along ;
In dufky {quadrons, and in fhining groups,
Hofts follow hofts, and t,roops fucceed to troops ;
Scarce bears the Bendif;g grafs the moving freight, 615
And nodding florets bow beneath their weight. '
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So when light clouds on airy pinions fail,

Flit the foft {hadows o’er the waving vale;

Shade follows fhade, as laughing Zephyrs drive,

And all the cheque'r’d landfCape feems alive. 620

Zepbyrs drive. 1. 619. Thefe lines were originally written thus,

Shade follows fhade by laughing Zephyrs drove,
And all the chequer’d landfcape feems to move.

but were altered on account of the fuppofed falfe grammar in ufing the word drove for
driven, according to the dpinion of Dr. Lowth: at the fame time it may be olferyed,
1. that this is in many cafes only an ellipfis of the letter # atthe end of the weord; as
froze, for frozen; wove, for woven; fpoke, for fpoken; and that then the participle
accxdentally becomes fimilar to the paft tenfe: 2. that the language feems gradually tend-
ing to omit the letter 7 in other kind of words for the fake of euphony; as houlfen is
become houfes; eyne, eyes; thine, thy, &c. and in common converfition, the words
forgot, {poke, froze, rode, are frequently ufed for forgotten, fpoken, frozen, ridden.
3. It does not appear that any confufion would follow the indifcriminate ufe of the fame
word for the paft tenfe and the participle paflive, fince the auxillary verb bave, or the
preceding noun or pronoun always clearly diftinguithes them: and laftly, rhime-poetry
muft lofe the ufe of many elegant words without this licenfe.



Argz)ment of wbe Third Canto. *

ADDRESS to the Nymphs. 1. Steam rifes from the
ocean, floats in clouds, defcends in rain and dew, or is condenfed
on hills, produces fprings, and rivers, and.returns to the fea.
So the blood circulates through the body and returns to the
heart. r1. IL r.Tides, §7. 2. Echinus, nautilus, pinna, cancer.
Grotto of a mermaid. 65. 3. Oil ftills the waves. Coral rocks.
Ship-worm, or Teredo. Maelftrome, a whirlpool on the coaft of
Norway. 85. III. Rivers from beneath the fmows on the Alps.
The Tiber. 103. IV. Overflowing of the Nile from African
Monfoons, 129. V. 1. Giefar, a boiling fountain in Iceland,
deftroyed by inundation, and confequent earthquake, 145.
2. Warm medicinal fprings. Buxton. Duke and Dutchefs of
Devonthire. 157. VI. Combifation of vital air and inflammable
gas produces water. Which is another fource of fprings and
rivers.  Allegorical loves of Jupiter and Juno productive of
vernal fhowers. 201. VII, Aquatic Tafte. Diftant murmur of
the fea by night. Sea-horfe. Nereid finging. 261. VIIL. The
Nymphs of the river Ddrwent lament the death of Mrs.
French, 297. IX. Inland navigation. Monument for Mr.
Brindley, 321. X.:Pumps ekplained. Child fucking. Mothers
exhorted to nurfe their children.  Cherub fleeping. 345.
XI. Engines for extinguifhing fire. Story of two%overs perith~
ing in the flames. 377. XII Charities of Mifs Jones, 427.
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XIII. Marfhds drained. Hercules conquers Achilous. The horn
of Plenty. 463. XIV. Showers. Dews. Floating lands with
water. Lacteal fyftem in animals. Caravan drinking. s5o09.
Departure of the Nymphs like water fpiders; like northern
nations fkaiting on the ice. 54m.



THE

ECQNOMY OF VEGETATION.

CANTO IIL

AGAIN the Goppgss fpeaks !—glad Echo {wells
The tuncful tones along her fhadowy dells,
Her wrink.ling founts with foft vibration fhakes,
Curls her deep wells, and rimples all her lakes,
Thrills cach wide ftream, Britannia’s ifle that laves, 3§

Her headlong catara@s, and circumfluent waves.

Part L. Q
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~Thick as the dews, which deck the morning flowers,
Or r'ain—drops twinkling in the fun-bright fhowers,
Fair Nymphs, emerging in pellucid bands,

Rife, as fhe turns, and whiten all the lands. 10

I. ¢ Your buoyant troops on dimpling ocean tread,
Wafting the moift air from his oozy bed,

AquaTtic Nympus —vot lead with viewlefs march

The winged vapours up the aerial arch,
On each broad cloud a thoufand fails expand, I
And fteer the fhadowy treafure o’er the land,

The winged vapours. L. 14. See additional note No. XXV, on evaporation.

On each broad cloud. 1. 15. The clouds confift of condenfed vapour, the particles of -
which are too fmall feparately to overcome the tenacity of the air, and which therefore
do not defcend. They are in fuch fmall fpheres as to rcpel each other, that is, they
are applied to each other by fuch very fmall furfaces, that the attraltion- of the particles
of each drop to its own centre is greater than its attralion to the furface of the drop in
its vicinity; every onc has obferved with what difficulty fmall fpherules of quickfilver can
be made to unite, owing to the fame caufe; and it is common to fee on riding through
fhallow water on a clear day, numbers of very fmall fpheres of water as they are thrown
from the horfes feet run along the furface for many yards before they again unite with
it. In many cafes thefe fpherules of water, which*compofe clonds, are kept from uniting
by a furplus of eleftric fluid; and fall in violent fhowgrs' as foon as that is withdrawn
from them, as in thunder ftorms. See note on Canto I. 1 §54.

If in this ftate a cloud becomes frozen, it is torn to pieces in its defcent by the friGtion
of the air, and falls in white flakes of fnow. Or thefe flakes are rounded by being rubbed
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Through vernal fkies the gathering drops diffufe,

Plunge in foft rains, or fink in filver dews.—

together by the winds, and by having their angles thawed off by the warmer air beneath
as they defcend; and part of the water produced by thefe angles thus diffolved is abforbed
into the body of the hailftone, as may be feen by holding a lump of fnow over a candle,
and there becomes frozen into ice by the quantity of cold which the hailftone poflefles
beneath the freezing point, or which is produced by its quick evaporation in falling; and '
thus hailftones are often found of greater or lefs denfity according as they confift of a
greater portion of fnow or ice. If hailtones gonfifted of the large drops of {hovxera
frozen in their defcent, they would confift of pure tranfparent ice.

As hail is only produced in fummer, and is always atterfded with florms, fome plnlo—
fophers have believed that the fudden departure of eletriclty from a cloud may effedl
fomething yet unknown in this phenomenon; but it may happen in fummer independent
of eleétricity, becaufe the aqueous vapour is then raifed higher in the atmofphere, whence
it has further to fall, and there is warmer air below for it to fall through.

Or fink in filver dews. ). 18. During the coldnefs of the night the moifture before
diffolved in the air is gradually precipitated, and as it fubfides adhercs to the bodies it
falls upon. Where the attraction of the body to the particles of water is greater than the
attra&ions of thofe pamcles to each other, it becomes fpréad upon their furface, or flides
down them in a&ual contaét; as on the broad parts of the blades of moift grafs: where
the attraltion of the furface to the water is lefs than the attralltion of the particles of
water to each other, the dew ftands in drops; as on the points and edges of grafs or gorfe,
where the furface prefented to the drop being fmall it attradls it fo little as but juft to
fupport it without much changing its globular form: where there is no attraction between
the vegetable furface and the dew drops, as on cabbage leaves, the drop does not come
into contaét with the leaf, but hangs over it repelled, and retains it natural form, com-
pofed of the attradtion and preflure of its own parts, and thence looks like quickfilver,
refle@ing light from both its furfaces. Nor is this owing to any oilinefs of the leaf, but
firtply to the polith of its furface, as a light needle may be laid on water in the fame
manner without touching jt; for s the attra&tive powers of polithed furfaces are grcater
when in aétual contad, fo the Fepulfive power is greater before contact.

Q.2
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Your lucid ‘bands condenfe with fingers chill
T he. blue mift hovering round the gelid hill; 20
In clay-form'd beds the trickling ftreams colle&,
Strain through white fands, through pebbly veins dire¢t ;
Or point in rifted rocks their dubious way,

And in each bubbling fountain rife to day.

- The blue mift. 1. 20. Mifts are clouds refting on the ground, they generally come on
at the beginning of night, artd either All the moift vallics, or hang on the fummits of hills,
according to the degree of moifture previoufly diffolved, and the eduion of Leat from
them. ‘The air over rivers during the warmth of the day fufpends much moifture, aad as
the changeful furface of rivers occafions them to cool fooner than the Jand at the approach
of evening, mifts are moft frequently feen to begin over rivers, and to fpread themfelves
over moift grounds, and fill the vallies, while the mifts on the tops of mountains are
more properly clouds, condenfed by the coldnefs of their fituation.

On afcending up the fide of a hill from a mifty valley, I have obfer:ed a beautiful
coloured halo round the: moon when a certain thicknefs of mift was over me, which
ceafed to be vifible as foon as I emerged out of it; and well remember admiring with
other fpeftators the thadow of the three fpires of the cathedral church at Lichfield, the
moon rifing behind it, apparently broken off, and lying diftin@tly over our heads as if
horizontally on the furface of the mift, which arofe about as high as the roof of the
church.  ‘There arc fome curious remarks on thadows or refleétions feen on the furface
of mifts from high mountains in Ulloa’s Voyages. The dry mift of fummer 1783, was
probably occafioned by volcanic eruption, as mentioned in note on Chunda, Vol. I, and
therefare more like the atmofphere of finoke which hangs on flill days over great cities.

“There is a dry mift, or rather a diminithed tranfparence of the air, which according to
Mr. Sauffure accompanies fair weather, while great tranfparence of air indicates rain.
‘Thus when large rivers two miles broad, fuch as at Liverpool, appear narrow, it is' faid
to prognafticate rain; and when wide, fair weather. *This want of traniparence of the
air in dry weather, may be owing to new combinations dr decompofitions of the vapours
diflolved in ity but wants further inveftigation. Effais fur L’Hygromet, p- 357.

Round the gelid bill. 1. 20. See additional notes, No, XXVI. on ¢ origin of {prings,
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«« Nymrus! vou then guide, attendant from their fource,

The aflociate rills along their finuous courfe;
'Float in bright {quadrons by the willowy brink, ‘
Or circling {low in limpid eddies fink ; '
Call from her cryftal cave the Naiad-Nymph,
Who hides her fine form in the pafling lymph,
And, as below fhe braids her hyaline hair,

Eyes her foft fmiles refleGted in ti;c air 3

Or fport in groups with River-Boys, that lave
Their filken limbs amid the dathing wave; *
Pluck the pale primrofe bending from its edge,
Or tittering dance amid the whifpering fedge.—

¢« Onward You pafs, the pine-capt hills divide,
Or feed the golden harvefts on their fide ;
The wide-ribb’d arch with hurrying torrents fill,
Shove the flow barge, ar whirl the foaming mill.
Or lead with beékm{ng hand the fparkling train

Of refluent water, to its parent main,
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And pleafed revifit in their {ea-mofs vales
Blue Nereid-forms array’d in fhining fcales,

Shapes, whofe broad oar the torpid wave impels,

And Tritons bellowing through their twiﬁed fhells.

¢ So from the heart the fanguine ftream diftils,
O’er Beauty’s radiant fhrine in vermil rills,
Feeds each fine nqrve; ea;ch flender hair pervades,
The fkins bright fnow with living purple’ thades,
Each dimpling check with warmer blufhes dyes,
Laughs on the lips, and lightens in the eycs.
—Erewhile abforb’d, the vagrant globules {wim
From each fair feature, and proportion’d limb,
Join’d in one trunk with deeper tint return

To the warm concave of the vital urn.

45

50

55

IL. 1. ¢ Aquatic Mamps ! vou fway the mighty realms

Of fcale and fhell, which Ocean overwhelms ;-

As Night’s pale Queen her rifing orb reveals,
And climbs.the zenith with refulgent wheels,

6o



[ 119 ]
Car'd on the foam your glimmering legion rides,
Your little tridents heave the dafhing tides,
Urge on the founding fhores their cryftal courfe, .
Reftrain their fury, or dire@ their force.

Car’d on the foam. 1. 61. The phenomena of the tides have been well inveftigated
and fatisfatorily explained by Sir Ifaac Newton and Dr. Halley from the reciprocal
gravitations of the earth, moon, and fun. As the earth and moon movesound a centre
of motion near the earth’s furface, at the fame timt that they are proceeding in their
annual orbit round the fun, it follows that the water on the fide of the earth neareft this
centre of motion between the earth and moon will be more attracted by the moon, and
the waters on the oppofite Yide of the earth will be lefs attradted by the moon, than the
central parts of the earth. Add to this that the centrifugal force of the water on the
fide of the earth furtheft from the centre of the motiun, round which the earth and
moon move, (which, as was faid before, is near the furface of the earth) is greater than
that on the oppofite fide of the earth, From both thefe caufes it is eafy to comprehend
that the water will rife on two fides of the earth, viz. on that neareft to the moon, and
its oppofitc fide, and that it will be flattened in confequence at the quadratures, and
thus produce two tides in every lunar day, which confifts of about twenty-four hours
and forty-eight minutes.

Thefe tides will be alfo affeted®by the folar attraction when it coincides with the
lunar one, or oppofes it, as at new and full moon, and will alfo be much influenced
by the oppofing fhores in every part of the earth.

Now as the moon in moving round the centre of gravity between itfelf and the earth
defcribes a much larger orbit than the earth defcribes round the fame centre, it follows
that the centrifugal motion on the fide of the moon oppofite to the earth muft be much
greater than the centrifugal motion of the fide of the carth oppofite to the moon round '
the fame centre, And fecondly, as the attra&tion of the earth exerted on the moon’s
furfage next to the earth is much greater than the attraction of the moon exerted on the
earth’s furface, the tides on the lupar fea, (if fuch there be,) fhould be much greater
than thofe of our ocean. Adu to,this that as the fame face of the moon always is turned
to the earth, the lunar tides muft be permanent, and if the folid parts of the moon be
fpherical, muft always cover the phafis next to us. But as there are evidently hills and
vales and volcanos on this fide of the moomn, the confequence is that the moon has no
ocean, or that it is frozen.
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2, ¢« Nymeus ! vou adorn, in glofly volumes roll’d,
The gaudy conch with azure, green, and gold. 66

You round Echinus ray his arrowy mail,

Give the keel'd Nautilus his oar and fail ;

The gaudy conch. 1. 66. The fpiral form of many thells fcem to have afforded a more
frugal manncr of covering the long tail of the fith with calcarcous armour; fince a fingle
thin partition Between the adjoining circles of the fith was fuflicient to defend both fur-
faces, and thus much cretaccous matier js faved; and it is probable that from this fpiral
forfn they are better enabled to feel the vibrations of the element in which they exift.
Sec notc on Canto IV, I 162. This cretaceous matter is formed by a mucous fec retion
from the fkin of the fith, as is feen in crab-fith, and others whieh annually caft their thells,
and is at firfl a foft mucous covering, (like that of a hen’s egg, when it is laid a d1y or
two too foon,) and which gradually hardens. This may alfo be feen in common fhell
fnails, if a part of their fhell be broken it becomes repaired in a fimilar manner with
mucus, which by degrees hardens into fhell. -

It it probable the calculi or flunes found in other animals may have a fimilar origin,
as they are formed on mucous membrancs, as thofe of the kidney and hiadder, chalk-
ftones in the gout, and gall-ftones; and are probably owing to the inflammation of the
membrane where they are produced, and vary according to the degree of inflammation of
the membrance which forms them, and the kind of mucous which it naturally produces.
Thus the fLielly matter of different fhell-fith differs, from the courfer kinds which form
the thells of crabs, to the finer kinds which produces the mother-pearl.

The beautiful colours of fome fhells originate from the thinnefs of the lamine of
which they confift, rather than to any colouring matter, as is feen in mother-pearl, which
refleéls different colours according to the obliquity of the light which falls on it. The
beautiful prifmatic colours feen on the Labrodore flone are owing to a fimilar caufe, viz.
the thinnefs of the lamina: of which it confifts, and has probably been formed from
mother-pearl fhells.

It is curious that fome of the moft common fofiil thells are not now known in ‘their
recent flate, as the cornua ammonis; and on the co.ntrary,.many thells which arc very
plentiful in their recent ftate, as limpets, fca-ears, volutes, cowries, are very rarely found
foffil. Da Cofta’s Conchology, p. 163. Were all the ammoniz deftroyed when the
continents were raifed? Or do fome genera of animals perifh by the increafing power
of their enemies? Or do they ftill refide at inacceffible depths in the fea? Or do fomne
animals change their forms gradually and become new genera?

Echinus. Nautilus, 1. 67, 68, Sce additional notes, No.- XXVIL
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Firm to his rock with filver cords fufpend
The anchor’d Pinna, and his Cancer-friend ; 70
. With worm-like beard his toothlefs lips array;
And teach the unwieldy Sturgeon to betray.—
Ambufh’d in weeds, or {epulcher’d in fands,
In dread repofe He waits the fcaly bands,
Waves in red fpires the Vliving lures, and draws 75
The unwary plunderers to his circling jaws, |
Eyes with grim joy the twinkling fhoals befet,
And clafps the quick inextricable net. .
You chafe the warrior Shark, and cumberous Whale,
And guard the Mermaid in .her briny vale; 8o
Fecd the live petals of Bex; infe&-ﬁowerf,

Her fhell-wrack gardens, and her fea-fan bowers ;

Pinna. Cancer. 1. 70. See additional notes, No. XXVIL ,
»
l]/’itb worm-like beard. 1. 71. See additional notes, No. XXVTIII.

Feed the live petals, 1. 82, 'l:he're is % fea-infect defcribed by Mr. Huges whofe claws
or tentacles being difpofed in regular circles and tinged with variety of bright lively
colours reprefent the petals of fome moft elegantly fringed and radiated flowers as the
carnation, marigold, and anemone, Philof. T'ranf. Abridg. Vol. IX. p. 110. The Abbe
Dicquemarre has further elucidated the hiftory of the aétinia ; and obferved their manner

Part L ‘ R 3



[ 122 ]
With ores arid gems adorn her coral cell,

And drop a pearl in every gaping fhell.

3. “ Your myriad trains o’er ftagnant ocean’s tow,
Harnefs’d with goffamer, the loitering prow ; 86
Or with fine films, fufpended o’er the deep,

Of oil effufive lull the waves to fleep.
You ftay the flying bark, conceal’d beneath,

Where living rocks of worm-built coral breathe ; 00

of taking their prey by inclofing it in thefe beautiful rays like a net. Phil. Tranf.,
Vol LXIII and LXV. and LXVI1I,

And drop a pearl. 1. 84. Many are the opinions both of anticnt and modern writers
concerning the producion of pearls. Mr. Reaumur thinks they are formed like the hard
concretions in many land animals as ftones of the bladder, gall-ftones, and bezoar, and
hence concludes them to be a difeafe of the fith, but there fems to be a firicter analogy
between thefe and the calcareous productions found in crab-fith called crab’s eyes, which
are formed near the ftomach of the animal, and conftitute a relervoir of calcareous matter
againft the renovation of the fhell, at which time they are re-diffolved and depofited for
that purpofc. As the internal part of the fhell of the pearl oyfter or mufcle confilts of
mother-pear! which is a fimilar material to the pearl and as the animal has annually
occafion to enlarge his fhell there is reafon to fufpsét the loofc pearls are fimilar refervoirs
of the pearly matter for that purpofe.

Or with fine films. 1. 87. See additional notds, No. XXIX.
Where lim'ng‘ rocks. 1. 0. 'The immenfe and dangerous rocks built by the fwarms
of coral infeCts which rife almoft perpendicularly in the fouthern ocean like walls are
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Meet fell Terepo, as he mines the kee
With beaked head, and break his lips of fteel;
Turn the broad helm, the fluttering canvas urge
From MacLsTroME’s fierce innavigable furge.
—'Mid the lorn ifles of Norway’s ftormy main,
As fweeps o'er many a lcague his eddying train,
Vaft watery walls in rapid circles {pin,
And decp-ingulph’d the Demon dwells within ;
Springs o’cr the fear-froze crew with Harpy-claws,
Down his deep den the whirling veffel draws ;
Churns with his bloody mouth the dread repatft,

The booming waters murmuring o’er the maft.

100

deferibed in Cook’s voyages, a puint of one of thefe rocks broke off and ftuck in the hole
which it had made in the bottom of one of his fhips, which would otherwife have
perithed by the admiffion of water. The numerous lime-ftone rocks which confift of a
congeries of the cells of thefe animals and which conftitute a great part of the folid earth
thew their prodigious multiplication in all ages of the world. Specimens of thefe rocks
are to be feen in the Lime-works at hinfel near Newport in Shropthire, in Coal-brook
Dale, and in many parts of the Peak of Derbyfhire. The infect has been well defcribed
by M. Peyflonnel, Ellis, and others. P}li]. Tranf. Vol. XLVII. L. LIL and LVIIL.

»
1

Maet fell Tereds. 1. 91.  See additional notes, No, XXX.

Turn the broad helm. 1. 93. See additional notes, No. XXXI.
R2



[ 124 ]

IIL. ¢« Where with chill frown enormous Avrps alarms
A t};oufand realms, horizon’d in his arms ;
While cloudlefs funs meridian glories {hed 105
From fkies of filver round his hoary head,
Tall rocks of ice refrac& the coloured rays,
A:xd Froft fits throned amid the lambent blaze ;
Nymrus ! vour thin forms pervade his glittering piles,
His roofs of chryftal, and his glafly ailes; (10
Where in cold caves imprifoned Naiads ﬂéep,
Or chain’d on mofly couches wake and weep ;
Where round dark crags indignant waters bend
Through rifted ice, in ivory veins defcend,
Seck through unfathom’d fnows their devious track, 113

Heave the vaft fpars, the ribbed granites crack,

I¥bere round dark craggs. 1. 113, Sec additional notes, No. XXXII.
.

H:eave the vaft fpars. 1. 116. Water in defcending down elevated fituations if the
outlet for it below is not fufficient for its emiffion aéks with a force cqual to the height
of the column, as is feen in an experimental machine galletl the philofopliical bellows,
in which a few pints of water are made to raife many kundred pounds. ‘I'o this caufe is
to be aferibed many large promontories of ice being occafionally thrown down from the
glaciers ; rocks have likewife becn thrown {rom the fides of mounta.is by the fame



[ 125 ]

Rufh into day, in foamy torrents fhine,

And {well the imperial Danube or the Rhine,~—

—Or feed the murmuring TieeRr, as he laves

His realms inglorious with diminifh’d waves, 120

Hears his lorn Forum found with Eunuch-ftrains,

Sces dancing flaves infult his martial plains ;

caufe, and large portions of earth have been removed many hundred yards from their
fituations at the foot of mountains. On infpecting the locomotion of about thirty acres
of carth with a fmall houfe near Bilder’s Bridge in Shropfhire, about twenty years ago,
from the foot of a mountain towards the river, I well remember it bore all the marks of
having been thus lifted vp, puthed away, and as it were crumpled into ridges, by a
column of water contained in the mountain.

From water being thus confined in high columns between the ftrata of mountainous
countries it has often happened that when wells or perforations have been made into the
carth, that fprings have arifen much above the furface of the new well.  When the new
bridge was building at Dublin Mr. G. Semple found a fpring in the bed of the river
where he meant to lay the foundation of a pierre, which, by fixing iron pipes into it, he
raifed many feet. 1'reatife on Building in Water, by G. Semple. From having obferved a
valley north-wefl of §t. Alkmond’s well near Derby, at the head of which that fpring of
water once probably exifted, and by its current formed the valley, (but which in after
times found its way out in‘its prefent fituation,) I fufpect that St. Alkmond's well might
by building round it be raifed high enough to fupply many ftreets in Derby with fpring-
water which are now only fupplied with river-water. Sec¢ an account of an artificial
{pring of water, Phil. Tranf. Vol. LXXV. p. 1.

In making a well at Sheernefs the, water rofe 300 feet above its fource in the well.
Phil. Tranf. Vol. LXXIV. And at Hartford in Conneéticut there is a well which was
dug feventy feet deep before water was found, then in boring an augur-hoie th.ouzh a
rock the water rofe fo faft s to make it'difficult to keep it dry by pumps till they could
blow the hole larger by gunpowder, which was no fooner accompiithed than it tiked and
run over, and hgs been a brook for near a century. Travels thiough Ameriva. Lond.

1789. Lane.
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Parts with chill fiream the dim religious bower,
Time-mouldered baftion, and difmantled tower ;
By alter’d fanes and namelefs villas glides, 125
And claf'ﬁc domes, that tremble on his fides;

Sighs o’er each broken um, and yawning tomb,

And mourns the fall of LisertTy and RowMs.

TV. ¢ Sailing jn air, when dark Monsoon infhrouds
His tropic mountains in a night of clouds; 130
Or drawn by whirlwinds from the Line returns,

And fhowers o’er Afric all his thoufand urns

Dark monfoor injfbrouds. 1. 129. When from any peculiar fituations of land in refpect
to fea the tropic becomes more heated, when the fun is vertical over it, than the line, the
periodical winds called monfoons are produced, and thefe are attended by rainy feafons;
for as the air at the tropic is now more heated than at the line it afcends by decreafe of
its fpecific gravity, and floods of air ruth in both from the South Weft and North Eaft,
and thefe being one warmer than the other the rain is precipitated by their mixture as
obferved by Dr, Hutton. See additional notes, No, XXV, All late travellers have af-
cribed the rife of the Nile to the monfoons which deluge Nubia and Abyflinia with rain,
The whirling of the alcendig air was even feep by Mr. Bruce in Abyflinia; he fays,
¢ cvery morning a fmall cloud began to whirl round, and prefently after the whole
“ heavens became covered with clouds,” by this vortex of afcending air the N. E. winds
and the 8. W, winds, which flow in to fupply the place of the afcending coluimn, became
mixed more rapidly and depofited their rain in greater,abundance.

Mr. Volney obferves that the time of the rifing of the Nile comgnences about the
19th of June, and that Abyflinia and the adjacent parts of Africa are delug¢d with rain

. ot
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Gigantic SpuINx in circling waves admire,
And MemnoN bending o’er his broken lyre;
O’cr furrow’d glebes and green f{avannas {fweep,

And towns and temples laugh amid the deep.

V. 1. ¢ High in the frozen North where Heccra glows,
And melts in torrents his coeval fnows ; 146
O’er ifles and occans fheds a fanguine light,

Or fhoots red ftars amid the ebon night ;‘
When, at his bafe intomb’d, with bellowing found
. Fcll Giesar roar’d, and ftruggling fhook the ground ; 150

Fell Giefar roar’d. ). 150. The boiling column of water at Giefar in Iceland was
nincteen feet in diameter, and fometimes rofe to the height of ninety-two feet. On
cooling it depofited a filiceous matter or chalcedony forming a bafon round its bafe.
The heat of this water before it rofe out of the carth could not be afcertained, as water
loofes all its heat above 212 (as foon as it is at liberty to expand) by the exhalation of a
part, but the flinty bafon which is depofited from it thews that water with great degrees
of heat will diffolve filiceous matter. Van Troil’s Letters on Iceland.  Since the above
account in the year 1780 this part of Iceland has"been defiroyed by an earthquake or
covered with lava, which was probably effected by the force of aqueous fteam, a greater
quantity of water falling on the fubtcrraneous fires %han could efcape by the antient
outlets and generating an increafed quantity of vapout, For the difperfion of conta-
gious vapours from voleanos fee an account of the Harmattan in the notes on Chunda,
Yol 1L
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Pour’d from red noftrils, with her fcalding breath,
A boiling dcluge o’er the blafted heath ;.
And, wide in air, in mifty volumes hurl’d
Contagious atoms o’er the alarmed world ;
Nywmpus! vour bold myriads broke the infernal fpell, 155
And crufh’d the Sorcerefs in her flinty cell.

2. « Where with foft fires in unextinguifh’d urns,
Cauldron’d in rock, innocuous Lava burns;
On the bright lake vour gelid hands diftil
In pearly fhowers the parfimonious rill ; 160
And, as aloft the curling vapours rife
Through the cleft roof; ambitious for the fkies,
In vaulted hills condenfe the tepid fteams,
And pour to Heavtn the medicated ftreams.

-——So in green vales amid her mountains bleak 165

BuxTonia {miles, the Goddefs-Nymyh of Peak ;

Buxtonia fmiles. 1. 166. Some arguments are mentioned in the note on Fucus Vol. II.
to fhew that the warm fprings of this country do not arife from the decompofition of
pyrites near the furface of the earth, but that they are produced by fteam rifing up the

Part L .S
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Deep in warm waves, and pebbly baths fhe dwells,
And- calls Hyce1a to her fainted wells.

¢« Hither in {portive bands bright Devon leads
Graces and Loves. from Chatfworth’s flowery meads.- 17-
Charm’d round the Nvymrn, they climb the rifted rocks;
And fteep in mountain-mift their golden locks ;
On venturous ftep her fpa;,-ry caves explore,
And light with radiant eyes her realms cf ore;
—Oft by her bubbling founts, and fhadowy domes, 175
In gay undrefs the fairy legion roams,
Their dripping palms in playful malice fill,
Or tafte with ruby lip the {parkling rill ;
Croud round her baths, and; bénding ©o’er the fids,
Unclafp’d their fandals, and their zones uﬁtied, 5o
Dip with gay fear the fhuddering foot undrefs’d,
And quick retra it to the fringeci veft ;

fiffures of the mountains from great depths, owing to water falling on fubterraneous fires,
and that this ftcam is condenfed between the ftrata of the incumbent mountans and col-
lected into fprmgs For further proofs on this fubjedt the reader is referr.d to a Letter
from Dr, Darwin in Mr. Pilkington’s View of Derbythire, Vol. 1. p.25€
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Or cleave with brandifh’d arms the lucid ftream,
And fob, their blue eyes twinkling in the fteam.
—High o’er the chequer’d vault with tranfient glow 185
Bright luftres dart, as ciafh the waves below ; ik
anu Ech.’s fweet refponfive voice prolongs
I'l . Jdulcet tumult of their filver tongues.—
O «r their fiulh’d cheeks uncurling trefles flow,
Anc dew-dreps glitter on their hecks of fnow ; 190
Round cach fair NyrﬁPh her dropping mantle clings,
And Loves emerging fhake their {howery wings.

And fob, their blue eyes. 1. 184. The bath at Buxton being of 82 degrees of heat is
+alled a warm bath, and is fo compared with common fpring-water which poffeffes but
48 legrees of heat, but is neverthwele(s a cold bath compared to the heat of the body
which v g8, On going into this bath there is thercfore always a chill perceived at the
v ‘munerfion, but ~der having beew in it 2 minute the chill ceafes and a fenfation of

“aunte ' eeds though the body continues to be immerfed in the water. The caufe of
t s 0w bucnomenon' is to be looked for in the laws of animal fenfation and not from
ait propes s of heat.. When a perfon goes from clear day-light into an obfcure room
for :

lule i appears gloomy, which gloom however in a little time ceafes, and the de-

ficsency of light becomes no longer perceived. This is not folely owing to the enlarge-
ment of the iris of the eye, fince that is performed in an inftant, but to this Jaw of fen-
fation, that when a lefs ftimulus is applied (within certain bounds) the fenfibility increafes.
Thus at guing into a bath as much colder than the body as that of Buxton, the diminu-

" tion of heat on the fkin is at firft peréeived, but in about a minute the fenfibility to heat
increafes and the nerves of the fkin are equally excited by the leflened ftimulus. The
fenfation of warmth at emerging frorft'a cold-bath, and the pain called the hot-ach, after
the hands have been immerfed in fnow, depend on the fame principle, viz. the increafed
fenfibility of the fkin after having been previoufly expofed to a ftimulus lefs than ufual.

S2 .
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«¢ Here oft her Lorp furveys the rude domain,
Fair arts of Greece triumphant in his train ;-
Lo! as he fteps, the column’d pile afcends, 195
ghe blue roof clofes, or the crefcent bends
New woods afpiring clothe their hills with green,
Smooth flope the lawns, the grey rock peeps between ;
Relenting Nature gives her hand to Tafte,
And Health and Beauty crown the laughing wafte.  zoc

VI. ¢« Nympus! vour bright {quadrons watch with
chemic eyes
The cold-elaftic vapours, as they rife;
With playful force arreft thett as“they pafs,
And to pure Air betroth the faming Gas.

Here oft ber Lord. 1. 193. Alluding to the magnificent and beautiful crefcent, and
fuperb ftables lately ereted at Buxton for the accomodation of the company by the
Duke of Devonthire ; and to the plantations with which he has decorated the furround-
ing mountains, .

And to pure air. 1. 204. Until very lately water was eftcemed a fimple clement, nor
are all the moft celebrated chemifts of Europe yet fonverts to the new opinion of its de-
compofition. Mr. Lavoifier and others of the French fchool huve moft ingenioufly
endeavoured to fhew that water confifts of pure airy called by them oxy:ene, and of
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Round their tranflucent forms at once they fling 20§

.

Their rapturous arms, with filver bofoms cling ;
In fleecy clouds their fluttering wings extend,
Or from the fkies in lucid {howers defcend ;
Whence rills and rivers owe their fecret birth,

And Ocean’s hundred arms infold the earth. 210

¢ So, robed by Beauty’s Quegn, with fofter charms
SaturNia woo'd the Thunderer to her arms ; -
O’er her fair limbs a veil of light fhe {pread,
And bound a ftarry diadem on her head;

inflammable air, called hydrogene, #+h as mquch of the matter of heat, or calorique, as is
neceffary to preferve them in the form of gas. Gas is diftinguithed from fteam by its
preferving . its elafticity under the preflure of the atmofphere, and in the greateft degrees of
cold yet known. The hiftory of the progrefs of this great difcovery is detailed in the
Memoires of the Royal Academy for 1781, and the experimental proofs of it are
deliyered in Lavoifier’s Elements of Chemiftry. The refults of which are that water
confifts of eighty-five parts by weight of oxygene, and fifteen parts by weight of
hydrogene, with a fufficient quantity of Calorique. Not only numerous chemical phe-
nomena, but many atxhofphenca.l and wegetable falls receive clear and beautiful eluci-
datiqn from this important analyﬁs In the atmofphere inflammable air is probnbly per-
petually uniting with vital air ang producmg moifture which defcends in dews and
thowers, while the growth of vegetables’by the affiftance of light is perpetually again
decompofing the water they imbibe from the earth, and while they retain the inflam-
mable air for the formation of oils, wax, honey, refin, &c. they give up the vital air to
replenith the atmofphere.
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Long braids of pearl her golden trefles grac’d, 215
And the charm’d Cestus fparkled round her waift.
—Raifed o’er the woof, by Beauty’s hand inwrought,
Breaﬁes the foft Sigh, and glows the enamour’d Thought ;.
Vows on light wings fucceed, and quiver’d Wiles,
Affuafive Accents, and feduétive Smiles. 220
—Slow rolls the Cyprian car in purple pride,
And, fteer’d by Love, afcends admiring Ide;
Climbs the green ﬂoﬁes, the nodding woods pervades,
Burns round the rocks, or gleams amid the fhades.—
Glad Zepuyr leads the train, and waves above 225
The barbed darts, and blazing torch of Love;
Reverts his {miling face, and"paﬁl‘i'hg‘ flings
Soft thowers of rofes from aurclian wings.
Delighted Fawns, in wreathes of fAowers array’d,

k]

With tiptoe Wood-Boys beat the chequer'd glade; 230

L]
And fleer’d by leve. 1. 222. 'The younger love, or Qupit, the fon of Venus, owes
his exiftence and his attributes to much later tintes than the Eros, or divine love,
mentioned in Canto I. fince the former is no where mentidned by Homer, though

fo many apt opportunities of introducing him occur in the works of that immortal
bard. Bacon.
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Alarmed Naiads, rifing into air,
Lift oer their filver urns their leafy hair ;
Each to her oak the bafhful Dryads fhrink,
And azure eyes are feen through every chink.
—Love culls a flaming fhaft of broadeft wing, 23§
And refts the fork upon the quivering ftring ;
Points his arch eye aloft, with fingers ftrong
Draws to his curled ear the filken"thong ;
Loud twangs the fteel, the golden _a.f?ow flies,
Trails a long liné of luftre through the fkies; 240
«*Tis done!” he fhouts,  the mighty Monarch feels I”
And with loud laughter fhakes the filver wheels ;
Bends o’er the car, an.dwthIing, as it moves,
His loofen’d bowfiring, driv;:s the rifing doves.
—Pierced on his throne the ftarting Thunderer turns, 245
Melts with foft fighs, with kindling rapture burns ;
Clafps her fair hand, and eyes in fond amaze
The bright Intruder with enamour’d gaze.
¢ And leaves my Goddefs, like a blooming bride, .

“ The fanes of Argos for the rocks of Ide? 250
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“ Her gorgeous palaces, and amaranth bowers,
¢ For cliff-top’d mountains, and aerial towers?”’
He faid ; and, leading from her ivory feat
The bluthing Beauty to his lone retreat,
Curtain’d with night the couch imperial fhrouds, 255
And refts the crimfon cufhions upon clouds.—
Earth feels the grateful influence from above,
Sighs the foft Air, and ‘Ocean murmurs love ;
Etherial Warmth expands his brooding wmg,
And in fill fhowers defcends the genial Spring. 260

VII. ¢“ NYMPHS OF AQUATIC Taste! whofe placid {mile

e e

Breathes fweet enchantment oel BriTannia’s ifle;
Whofe {portive touch in fhower‘s refplendent flings

Her lucid catara&s, and her bubbling {prings;

T hroﬁgh peopled vales the liquid filver guides, 265
And fwells in bright expanfe her (freighted tides. ‘

)

L]
And in fill fhowers. 1. 260. The allegorical interpretation of the very antient
mythology which fuppofes Jupiter to reprefent the fuperior part of :he atmofphere
~or cther, and Juno the inferior air, and that the con_,un&mn of th:ie two produces
vernal thowers, as alluded to in Virgil’s Georgics, is fo analogoi s to the prefent
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You with nice ear, in tiptoe trains, peﬁr,adc
Dim walks of morn or evening’s filent fhade ;
Join the lone Nightingale, her woods among,
And roll your rills fymphonious to her fong ; 270
Through fount-full dells, and wave-worn valleys move,
And tune their echoing waterfalls to love ;
Or catch, attentive to the diftant roar,
The paufing murmurs of the Q;{hing fhore ;
Or, as aloud fhe pours her liquid ftrain, | 275
Purfue the Nereip on the twilight main.
—Her playful Sea-horfe woos her {oft commands,

Turns his quick ears, his webbed claws expands,

important difcovery of the production, of water from pure air, or oxygene, and in-
flammable air, or hydrogene, (which from its greater levity probably refides over
the former,) that one fhould be tempted to believe that the very antient chemifts
of Egypt had difcovered the compofition of water, and thus reprefented it in their
hieroglyphic figures before the invention of letters.

In the paffage of Virgil Jupiter is called ether, and defcends in prolific thowers on
the bofom of Juno, whence the fpring fucceeds and all nature rejoices.

Tum pater omnipotens feecundis imbribus Ather
Conjugis in gremium l2te dgfcendit, et omnes
Magnus alit, magno'commxxtus corpore, fztus,

Virg. Georg. Lib. I 1. 325.
Her playful feaborfe. 1. 277. Defcribed form an antique gem.

ParTl. T
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His watery way with Wavin‘gyvolutcs wins,
Or liftening iibrates on upni;;ing fins. 280
The Nymph emcrgmggnounts her {caly feat,
Hangs o’er his glqﬂ'yi fides her filver feet,
With fnow-white hands her arching veil detains,
Gives to his {limy lips the flacken’d reins,
Lifts to the ftar of Eve her eye ferene, 285
And chaunts the birth of ..Beauty’s radiant Queen.—
O’er her fair brow her pearly comb unfurls
Her beryl locks, and parts the waving curls,
Each tangled braid with gliftening teeth unbinds
And with the ﬂoatix;g treafure mufks the winds.— 290
Thrill’d by the dulcet accents,""af The fings,
The rippling wave in widening circles rings ;
Night’s fhadowj forms along the margin gleam
With pointed ears, or dance upon the ftream ;
The Moon tranfported ftays her l:ggight career, . 300
And maddening Stars thoot headlémg&ﬁ‘oni the fphere.

2,
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VIIL ¢ Nymprus!| whofe fair eyes with vivid luftres glow
For human weal, and melt at human woe;
Late as vou floated on you;' filver thells,
Sorrowing and flow by Derwent’s willowy dells; 300
Where by tall groves his foamy flood he fteers
Through ponderous arches o’cr impetuous wears,
By Dersy’s fhadowy towers reflective fweeps,
And gothic grandeur chills his dulky deeps ;
You pearl’d with Pity’s drops his velvet f{ides, 303
Sigh’d in his gales, and murmur’d in his tides,
Waved o’er his fringed brink a deeper gloom,
And bow’d his alders o’er MiLcenA’s tomb.

«« Oft with {weet voice She led her infant-train,
Printing with graceful ftep his fpangled plain, 310
Explored his twinkling fwarms, that fwim or fly,

And mark’d his florets with botanic eye.—

O’er Milcena's tomb, 1. 308. In memory of Mrs. French, a lady who to many
other elegant accomplithments added a proficiency in botany and natural hiftory.
T2 .
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+* 4¢ Sweet bud of Sprihg ! how frail thy tranfient bloom,

< Fine film,” fhe cried, ¢ of Nature's faireft loom !

¢ Soon Beauty fades upon its damafk throne !”’— 315
—Uncon{cious of the worm, that mined her own |—
—Pale are thofe lips, where foft careffes hung,

Wan the warm cheek, and mute the tender tongue,

Cold refts that fecling hgart on Derwent’s fhore,

And thofe love-lighted éye-balls roll no more ! 320

.

IX. ¢ Your virgin trains on BrinpLEY’s cradle fmiled,
And nurfed with fan'y~love the unletterd child,
Spread round his plllow all your fecret {pells,

—c .

Pierced all your fprmgs, and open'd all your wells.—
As now on grafs, with glofly folds reveald, 325
Glides the bright ferpent, now in flowers conceal’d ;

On Brindley's cradle fmiled. 1. 321. The life of Mr. Brindley, whote great abilities
in the conftrucion of canal navxgatxon were czlled forth by the patronage of the Duke
of Bndgwater, may be read in Dr. Kippis's &ugraphla Britannica, the excellence of
his genius is vifible in every part of this ifland. He died at Turnhurft in Staffordfhire
in 1772, and ought to have a monument in the cathedral church at Lichficld. - .
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Far fhine the fcales, that gild his finuous back,

And lucid undulations mark his track ;

. So with ftrong arm immortal BriNpLEY leads
His long canals, and parts the vclvet meads ;
Winding in lucid lines, the watery mafs
Mines the firm rock, or loads the deep morafs,
With rifing locks a thoufand hills alarms,

Flings o’er a thoufand ftreams its filver arms,

Feeds the long vale, the nodding woodland laves,

And Plenty, Arts, and Commerce freight the waves.

330

335

—Nymras | who erewhile round BrinpLEY’s early bier

On fnow-white bofoms fhower’d the inceflant tear,

Adorn his tomb |—6h, “raife the marble buft,
Proclaim his honours, and prote& his duft!

" With urns invet;:ed, round the facred fhrine
Their ozier wreaths let weeping Naiads twine ;

While on the top Mecuanic Genrus ftands,

_ Counts the fleet’ waves, and balances the lands.

340
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X. « Nymrus! vou firft taught to ‘Pmrce th% fecret caves
Of humid carth, and lift her ponderous waves 3 346
Bade with quick {’crc:lw the {liding plﬂzon bear

The viewlefs columns of incumbent air ;—

Prefs’d by the incumbel{é air the floods below,
Through opening valves in foaming torrents flow, 350
Foot after foot with leffen’d impulfe move,
And rifing feek the vacanqzy above.—

So when the Mother, bending o’er his charms,
Clafps her fair nurfeling in delighted arms ;

Lift ber ponderous waves. 1. 346. The invention of the pump is of very antient
date, being afcribed to one Ctefebes an Atheny hen~~ it was called by the Latins
machina Ctefebiana; but it was long before 1t was known that the®afcent of the pifton
Lifted the fuperincumbent column of the atmofphere, and that then the preflure of
the furrounding air on the furface of the well below forced the water up into the
vacuum, and that on that account in the common lifting pump the water would rife
only about thirty-five fect, as the weight of fuch a celumn of water was in general an
equipoife to the furrounding atmofphere. The foamy appearance of water, when the

reffure of the air over it is diminithed, is owing to the expanfion and efcape of the air
previoufly diffolved by it, or exifting in its pores, *When a child firft fucks it only
prefles or champs the teat, as obferved by the great Harvey, but afterwards it learns to
make an incipient vacuum in its mouth, and adls by removing the preflure of the atmo-
fphere from the nipple, like a pump. -
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Throws the thin kerchief from her neck of inow,
And half unveils the 1pe:aa'ly orbs below ; 356
With fparkling eye the blamelefs Plunderer owns
Her foft embraces, and endeasing tones,
Seeks the falubrious fount with opening lips,
Spreads his inquiring hands, and fm:iles, and fips. 360

¢ ConnuBiaL Fair! who;11 no fond tranfport warms
To lull your Wt in maternal arms ;
Who, blefs’d in vain with tumid bofoms, hear
His tender wailings with u;xfeding ear ;
The foothing kifs and milky rill deny 365
To the fweet pouting lip, apci gliftening eye l—
Ah! what avails the cradle’s damafk roof,
The eider bolfter, and embroider’d woof |—
Oft hears the gilded couch unpity’d plains,
And many a tear the ta(fcld cufhion ftains ! 370

Ab! what avails, 1. 367. From an elegant little poem of Mr, Jemingham’s intitled
1l Latte, exhorting ladies to nurfe their own children,
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No, voice fo {weet attunes his cares to reft,
So foft no pillow, as his Mother’s breaft |—
—Thus charm’d to fweet repofe, when twilight hours
Shed their foft influence on celeftial bowers,
The Cherub, Innocence, with {mile divine 375

Shut his white wings, and fleeps on Beauty’s fhrine.

XI. ¢ From dome to dome when flames infuriate climb,
Sweep the long ftreet, inveft the tower f;lblime ;
Gild the tall vanes amid the aftonifh’d night,
And reddening heaven returns the fanguine light; 380
While with vaft ftrides anddl)_ziﬁl.ipg hair aloof
Pale Danger glides along tl'lg falling roof ;
And Giant Terror howling in amaze -
Moves his dark limbs acrofs the lurid blaze.
Nywmrus ! vou firft taught the gelid wave to rife, 383
Hurl’d in refplendent arches to the .ﬂci.es; .

Hurl'd in refplendent arches. 1. 386. The addition of an air-cell to machines for
raifing water to extinguith fire was firft introduced by Mr. Newfhsin of London, and
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In iron cells condenfed the airy {pring,
And imp’d the torrent with unfailing wing ;
~—On the fierce ﬂames the thower r impetuous falls,
And fudden darknefs throuds the fhatter’d walls; 390
Stcam, fmoak, and duft in blended volumes roll,
And Night and Silence repoflefs the Pole.—

¢ Where were ye, Nymeus I in thofe difafterous hours,
Which wrap’d in flames Aucusta’s finking towers ?
Why did ye linger in your wells and groves, 395

When fad Woopmason mourn’d her infant loves ?

is now applied to fimilar engines for wafhing wall-trees in gardens, and to all kinds of
forang pumps, and mught be applicd with advantage to hfting pumps where the water
is brought from a great diftance horizontally. Another kind of machine was invented
by one Gieyl, in which a veflel of water, was every way difperfed by the explofion of
gun-powder lodging in the centre of it, and lighted by an adapted match; from this
1dea Mr. Godfrey propofed a water-bomb of fimilar conftruion. Dr. Hales to prevent
the fpreading of fire propofed to cover the floors and ftairs of the adjoining houfes with
earth; Mr. Hartley propofed to prevent houfes from taking fire by covering the cicling
with thin iron-plates, and I.ord Mahon by a bed of coarfe mortar or plaifter between
the ciehng and floor above it. Muy not this age of chemical [cience difcover fome
method of injeéting or foaking timber with lime-water and afterwards with vitriolic
acid, and thus fill its pores wit's alabafter? or of penetrating it with filiccous matter,
by procefles fimilar to thofe oﬁBcrgman and Achard? Sec Cronftadt’s Mineral. 2d. edit.
Vol. L. p. 222,

Wodmafon, Molefworth. 1. 396. The hiftories of thefe unfortunate families may
be feen in the Annual Regifter, or in the Gentleman’s Magazine.
Part L u .
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" When thy fair Daughters with unheeded fcreams,
Ill-fated MovesworTu | calld the loitering ftreams P—
The trembling Nymph on bloodlefs fingers hung

Eyes from the tottering wall the diftant throng, 400
With ceafelefs fhrieks her fleeping friends alarms,

Drops with finged hair into her lover’s arms.—

The illumin’d Mother feeks with footfteps fleet,

Where hangs the fafe bak.:ony o'er the ftreet,

Wrap’d in her fheet her youngeft hope fufpends, 405
And panting lowers it to her tiptoe friends ;

Again fhe hurries on affe@ion’s wings,

And now a third, and now a fourth, fhe brings;

Safe all her babes, fhe fmoothsher hurrent brow,

And burfts through bickering flames, unfcorch’d, below.
So, by her Son arraign’d, with feet unfhod 411
O’er burning bars indignant Emma trod.

“ E'en on the day when Ybuth‘ avith Beauty wed,
The flames furprized them in their nuptial bed ;—
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Seen at the opening fath with bofom ﬁéra, | 415 °
With wringing hands, and dark diﬂxevcl’d. hair;
The blufhing Beauty with diforder’d charms
Round her fond lover winds her ivory arms ;
Beat, as they clafp, their throbbing hearts with fear,
And many 2 kifs is mix’d with many a tear ;— 420
Ah me! in vain the labouring engines pour
Round their pale limbs the ineé:c&ual {hower |-—
—Then crafh’d the floor, while ﬁnking crouds retire,
And Love and Virtue funk amid the fire l—
With piercing fcreams afflited ﬁrangers mourn, 425

their white afhes mingle in their urn.

XII. ¢ Perrucip ForMs | whofe cryftal bofoms fhow
The fhine of welfare, or the thade of woe;
Who with {oft lips falute .retuming Spring,
And hail the Zephyr ql;ivering on his wing ; 430
Or watch, untired,. t.llle wintery clouds, and fhare

With ftreaming eyes my vegetable care;
U2
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«Go, fhove the dim mift from the mountain’s brow,
Chafé the white fog, which floods the vale below ;
Melt the thick fnows, that linger on the lands, 435
And catch the hailftones in your little hands ;
Guard the coy bloflom from the pelting thower,
And dafh the rimy fpangles from the bower; -«
From each chill leaf the filvery drops repel,
And clofe the timorous ﬂqi'et’s golden bell. 440

Shove the dim miff. 1. 433. See note on l. 20 of this Canto.
Catch the bail-flones. 1. 436. See note on L. 15 of this Canto.

From each chill leaf. 1. 439. 'The upper fide of the leaf is the organ of vegetable
refpiration, as explained in the additional notes, No XXXVII, hence the leaf is liabley
to injury from much moifture on this furface, and is deftroyed by being fmeared with’
oil, in thefe refpects refembling the lungs of animals or the fpiracula of infedts. To
prevent thefe injuries fome leaves repel the dew-drops from their upper furfaces as thofe
of cabbages; other vegetables clofe the upper farfaces of their leaves together in the
night or in wet weather, as the fenfitive plant; others only hang their leaves downwards

fo as to thoot the wet from them, ds kidney-beans, and many trecs. See note on 1. 18
of this Canto.

Golden bell. 1, 440. There are mufcles placed about the footftalks of the leaves
or leaflets of many plants, for the purpofe of clofing their upper furfaces togcther, or
of bending them down fo as to fhoot off the thowers or dew-drops, as mentioned in the
preceeding note.  The claws of the petals or of, the Wivifions of the calyx of many
flowers are furnithed in a fimilar manner with mufcles, which are exerted to open or
clofe the corol and calyx of the flower as in tragopo‘gon, anemone. This aétion of
opening and clofing the leaves or flowers daes not appear to be produced fimply by
irritation on the mufcles themfelves, but by the conneétion of thofe mufcles with a
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¢ So fhould young SympaTHY, in female form,
Climb the tall rock, fpe@atrefs of the ftorm ;
Life’s finking wrecks with fecret fighs deplore,
And bleed for others’ woes, Herfelf on fhore;
To friendlefs Virtue, gafping on the firand, 445

Bare her warm heart, her virgin arms c:fpand,

Charm with kind looks, with tender accents cheer,

And pour the {weet confolatory .,tea.r;
Grief’s curelefs wounds with lenient balms affwage,

Or prop with firmer ftaff the fteps of Age; 450

Jenfitive fenforium or brain exifting in each individual bud or flower. 1ft. Becaufe
many flowers clofe from the defe@ of ftimulus, not by the excefs of it, as by darknefs,
whith is the abfence of the ftimulus of light; or by cold, which is the abfence of the
ftimulus of heat. Now the defe& of heat, -or, the abfence of food, or of drink, affeéls
our fenfations, which had been previoufly accuftomed to a greater quantity of them;
but a mufcle cannot be faid to be flimumlated into action by a defe® of ftimulus.
2. Becaufe the mufcles around the footftalks of the fubdivifions of the leaves of the
fenfitive plant are exerted when any injury is offered to the other extremity of the leaf,
and fome of the ftamens of the flowers of the clafs Syngenefia contra& themfelves
when others are irritated.  See note on Chondrilla, Vol. II. of this work.

From this circumflance the contraction of the mufcles of vegetables feems to depend
on a difagreeable femfation in fome diffant part, and not on the irritation of the mufcles
themfelves. Thus when a particle of duft ftimulates the ball of the eye, the eyc-lids
are inftantly clofed, and when too much light pains the retina, the mufcles of the iris
contrat its aperture, and this nat by any connection or confent of the ncrves of thofe
parts, but as an effort to prevent dr to remove a difagreeable fenfation, which evinces
that vegetables are endued with fnfation, or that each bud has a common fenforium,
and is furnithed with a brain or a central place where its nerves were conneted.
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The lifted arm of mute Defpair arreft,
And fnatch the dagger pointed to his breaft
Or lull to {flumber Envy’s haggard mien,
And'rob her quiver'd fhafts with hand unfeen.
—Sound, Nympus or Hericon! the trump of Fame,
And teach Hibernian echoes JonEs’s name; 476
Bind round her polifh’d brow the civic ha
And drag the fair Philanthropift to day —
So from fecluded fprings, and fecret caves,
Her Liffy pours his bright meandering waves, 460
Cools the parch’d vale, the fultry mcad divides,
And towns and temples ftar his fhadowy fides.

XIIIL ¢ CaLL vour light leglons, tread the fwampy heath,
Pierce with fharp fpades the tremulous peat bencath -
With colters bright the rufhy fward bife&, +U5
And in new veins the gu{hing' r‘ills dire& ;—

Jones's mame. 1. 456. A young lady who devotes 2 grcat part of an ample fortune
20 well chofen alts of fecret charity.
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So flowers fhall rife in purple light array’d,
And bloflom’d orchards ftretch their filver’ {h_ade;
Admiring glebes their amber ears unfold,
And Labour fleep amid the waving gold. 470

** Thur when young Hercures with firm difdain
Braved the foit in_les of Pleafure’s harlot traiﬁ;
To valiant toils hi. forceful limbs affign’d,
And gave to \ utue all his mighfy mind,
Fierce Acntrous rufh’d from mountain-caves, 475
O’er fad Etolia pour’d his wafteful waves, |
O’er lowing vales and bleating paftures roll’d,
Swept her red vineyards, and her glebes of gold,
Mincd all her towns, uptoré her rooted woods,

-

F~mue dauced upon the fhining floods. 480

Fierie dcnelaee ), 475, The river Achelous deluged Etolia, by one of its branches
or arms, winch i the antient lang&ages are called horns, and produced famine through-
out a great traét of countfy, shis was reprefented in hieroglyphic emblems by the
winding courfe of 2 [ferpent and the roaring of a bull with large horns. Hercules, or
the emblem of firength, ftrangled the ferpent, and tore off one horn from the bull; that
is, he ftopped and turned the courfe of one arm. of the river, and reftored plenty to the
country. Whenee the antient emblem of the horn of plenty, Diét, par M. Danet.
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The youthful Hero {eized his curled creft,
And dafh'd with lifted club the watery Peft;
With waving arm the billowy tumult quell’d,
And to his courfe the bellowing Fiend repell’d.

¢ Then to a Snake the finfiy Demon turn'd 483
His lengthen’d form, with fcales of filver burn'd;
Lafh’d with refiftlefs fweep his dragon-train,

And fhot meandering o'er the affrightéd plain.

The Hero-God, with giant fingers clafp’d

Firm round his neck, the hifling monfter grafp;d; 490
With ftarting eyes, wide throat, and gaping teeth,

Curl his redundant folds, and writhe in death.

‘““ And now a Bull, amid the flying throng
The grifly Demon foam’d, and roar'd along;
With filver hoofs the flowery meadows fpurn'd, 495
Roll'd his red eye, his threatening’ aritlers tumn’d.
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Dragg’d down to earth, the Warrior's vior-hands
Prefs’d his decep dewlap on- the imprinted fands;
Then with quick bound his bended knee he fix'd
High on his neck, the Branching homns betwixt, 500
Strain'd his ftrong arms, his ﬁnc;vy fhoulders bent,
And from his cdrled brow the twifted terror rent.
—Pleafed Fawns and Nymphs with dancing ftep applaud,
And hang their chaplets round the refting God ;
Link their foft hands, and rear with paufing toil 505
The golden trophy on the furrow'd foil ;
Fill with ripe fruits, with wreathed flowers adorn,

And give to Prexty her prolific hom.

XIV. < On Spring’s fair lap, ceruLEAN SisTERs | pour
From airy ‘urns the fun-illumined {hower, 510
Feed with the dulcct drops my tender broods,

Melliflupus flowers, and “aromatic Jbuds ;
Hang from each 'bcngi.ing'graﬁ and horrent thorn
The tremulous pearl, that glitters to the morn;

Dragg'd down to earth. 1. 497, Defcribed from an antique gem. |
ParT 1. X
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Or where cold dews their fecret channels lave, 515
And Earth’s dark chambers hide the ftagnant wave,

pierce, e Nymrus! her marble veins; and lead
Her gufhing fountains to the thirfty mead ;
Wide oer the fhinihg vales, and trickling hills
Spread the bright treafure in a thoufand rills. 520
So fhall my peopled realms of Leaf and Flower

Exult, inebriate with the genial {hower ;

Spread the bright treafure. ). 520, The pradlice of flooding lands long in ufe in
China has been but lately introduced into this country. Befides the fupplying water
to the herbage in dryer feafons, it feems to defend it from froft in the early part of the
year, and thus doubly advances the vegetation. The waters which rife from fprings
pafling through marl or limeftone are replete with calcareous earth, antd when thrown
over morafles they depofit this earth and incruft or confolidate the morafs. This kind
of earth is depofited in great quantity from the {prings at Matlock bath, and fupplies the
foft poreus limeftone of which the houfes and walls are there confiru@ed ; and has
formed the whole bank for near a mile on that fide of the Derwent on which they
ftand.

The water of many fprmgs contains much azotic gas, or phlogiftic air, befides car-
bonic gas, or fixed air, as that of Buxton and Bath; this being fet at liberty mayhmorc
readily contribute to the produ@ion of nitre by means of the ‘putrefcent matters which
it is expofed to by being fpread upon the furface of the land; in the fame manner as
frequently tuming over heaps of manure facilitatec the nitrous procefs by imprifoning
atmofpheric air in the interftices of the putrefcent muaterials. Water arifing by land-
floods brings along with it much of "the moft folublq parts of the manure from the
higher lands to the lower ones. River-water in its clear ftate and thofe fprings which
are called foft are lefs beneficial for the purpofe of watering lands, as they contain lefs
earthy or faline matter; and water from diffolving fnow from its flow folution brings
but little earth along with it, as may be feen by the comparative clearnefs of 1he water of
fnow-floods. o
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Dip their long trefles from the mofly brink,

With tufted roots the glaffy currents drink ;
Shade your cool manfions from’ meridian beams, 523

And view their waving honours in your ftreams.

¢ Thus where the veins their confluent branches bend,
And milky eddies with the purple blend ;
The Chyle’s white trunk, divaéing from its fource,
Secks through the vital mafs its fhining courfe ; 530
O’er cach red cell, and tiffued membrane fpreads
In living net-work all its branéhing d;reads;
Maze within maze its tortuous path purfues,
Winds into glands, inextricahle clues ;
Steals through the fomach’s velvet fides, and fips 535
The filver furges with a thoufand lips; |
Fills each fine pore, pervades each {lender hair,
And drinks falubrious dew-drops from the air.

¢ Thus when to kneel in Mecca’s awful gloom,
Or prefs with pious kifs Medina’s tomb, - 540
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League after league, through many a lingering day,
Stecr the fwart Caravans their fultry way ;
O’er fandy waftes on gafping camels toil,
Or print with pilgrim-fteps the burning foil ;
If from lone rocks a {parkling rill defcend, 545
O’cr the green brink the kneeling nations bend,
Bathe the parch’d 'lip, and cool the feverifh tongue,
And the clear lake reflects the mingled throng.”

Tue Goppess pausep,—the liftening bands awhile
Still feem to hear, and dwell upon her {mile; 550
Then with foft murmur {fweep in lucid trains
Down the green {lopes, and o’er the pebbly plains,

To each bright fiream on filver fandals glide,

Refle@tive fountain, and tumultuous tide.

So fhoot the Spider-broods at breezy dawn . 555
Their glittering net-work o'er the ausumnal lawn 3
From blade to blade conne@ with cordage fine

‘The unbending grafs, and live along the line ;
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Or bathe unwet their oily forms, and dwell

With feet repulfive on the dimpling well.

So when the North congeals his watery mafs,

Piles high his fnows, and floors his feas with glafs ;

While many a Month, unknown to warmer rays,
Marks its flow chronicle by lunar days;

Stout youths and ruddy damdiels, dportive train,
Leave the white 1oil, and rufh upon the main;
From ifle to ifle the moon-bright {quadrons firay,
And win in cafy curves their graceful way ;

On ftep alternate borne, with balance nice

H.ung o’cr the gliding fteel, and hifs along the ice.

_;;60
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- Argument of the Fourth Canto.

ADDRESS to the Sylphs. 1. Trade-winds. Monfoons.
N. E. and §. W. winds. Land and fea breezes. Irregular
winds. 9. II. Produétion of vital air from oxygene and light.
The marriage of Cupid and Pfyche. 25. IIIL 1. Syroc. Simoom.
Tornado. 63. 2. Fog. Contagion. Story of Thyrfis and
Aegle. Love and Death. 79. 1V, 1. Barometer. Air-pump. 127.
2. Air-balloon of Mongulfier. Death of Rozier. Icarus. 143.
V. Difcoveries of Dr. Prieltley. Evolutions and combinatiogs of
pure gir. Rape of Proferpine. 165. VI. Sea-balloons, or houfes
conftruted to move under the fea. Death of Mr. Day. Of
Mr. Spalding. Of Captain Pierce and his Daughters. 193.
VII. Sylphs of mufic.” Cecelia +finging. Cupid with a lyre
.riding upon a lion. 233. VIII, Deftruétion of Senacherlb’s army
by a peftilential wind. ‘Shadow of Death. 263. IX. 1. Wifth
to poflefs the fecret of changing the courfe of the winds. 305.
2. Monfter devouring air fubdued by Mr. Kirwan. 321. X. 1. Seeds
fufpended in their pods. Stars difcovered by Mr. Herfchel. De-
ftruction and refufcitation of all things. 351. 2. Seeds within
feeds, and bulbs within bulbs Picture on the retina of the eye.
Concentric ftrata of the earth. The great feed. 381. 3. The
root, pith, lobes, plumc; calyx, coral, fap, blood, leaves refpire
and abforb light. The crocodile in its egg. 409. XI. Opening
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of the flower. The petals, ftyle, anthers, prolific duft. Tranf-
mutation of the filkworm. 441. XII. 1. Leaf-buds changed into
flower-buds by wounding the bark, or ftrangulating a part of
the branch. 461. 2. Ingrafting. Aaron’s rod pullulates. 477:
XIII. 1. Infeéts on trees. Humming-bird alarmed by the fpider-
like apearance of Cyprepedia. 491. 2. Difeafes of vegetables.
Scratch on unnealed glafs. 517, XIV. 1. Tender flowers. Ama-
ryllis, fritillary, erythrina, mimofa, cerea. §23. 2. Vines. Oranges.
Diana’s trees. Kew garden. The royal family. ga1. XV. Of-
fering to Hygeia. 587. Departure of the Goddefs. 615.



THE

ECONOMY OF VEGETATION.

CANTO. IV.

A.S when at noon in Hybla’s fragrant bowers

Cacavria opens all her honey’.d flowers ;

Cacalia opens. 1. 2, The importance of the neftarium or honey-gland in the
vegetable economy is feen from the very complicated apparatus, which nature has
formed in fome flowers for the prefervation of their honey from infeéts, as i the
acqnutes or monkfhoods; in other plants inftead of a great apparatus for its prote&tion
a preater fecretion of it is producgd that thence a part may be fpared to the depredation
of infefts. The cacalia fyaveolens produces fo much honey that on fome days it
may be finelt at a great diftance from the plant. I remember once counting on one
of thefe plants befides bees of various Kinds without number, above two hundred
painted butterflies, which gave it the beautiful appearance of being covered with

additional flowers.

Part 1. Y



[ 162 ]

Contending fwarms on bending brancﬁcs cling,

Anci nations hover on aurelian wing ;

So round the Gobpbess, ere fhe {peaks, on high 5
Impatient Syrrus in gawdy circlets fly ;

Quivering in air their painted plumes cxpand,

And coloured fhadows dance upon the land.

I« SYL}"HS! your light troops the tropic Winds confirc,
And guide their ftreaming arrows to the Line ; Ic
While in warm floods ecliptic breezes rife,

And fink with wings benumb’d in colder fkies.

You bid Monfoons on Indian feas refidc,

And veer, as moves the fun, “their air); tide ;

While fouthern gales o’er weftern occans roll, g
And Eurus fteals his ice-winds from the Pole.

Your playful trains, on fultry iﬂagnds*bqrn,

Turn on fantaftic toe at eve and mqrn ;

With foft {fufurrant voice altemat'c fweep

Earth’s green pavilions and encircling deep. 20

The tropic winds. 1. 9. See additional notes, No, XXXIIL
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Or in itinerant cohorts, borne fublime .
On tides of ether, float from clime to clime
O’er waving Autumn bend your airy ring,
Or waft the fragrant bofom of the Spring.

II. ¢« When Morn, efcorted by the dancing Hours,
O’er the bright plains her dewy luftre thowers; 26
Till from her fable chariot Eve {:erene
Drops the dark eurtain o’er the brilliant fcene ;

You form with chemic hands the airy furge,

Mix with broad vans, with fhadowy tridents urge. 30
Svrrus | from cach fun-bright leaf, that twinkling fhakes
O’cr Earth’s green lap, or fheots amid her lakes,

Your playful bands with fimpering lips invite,

And wed the enamour’d OxvyGeEnNe to LicHT.—

The enamour™d oxygene. 1. 34. The ecommon air of the atmofphere appears by the
analyfis of Dr. Prieftley and othgr philofophers to confift of about three parts of an
elaftic fluid unfit for refpiration or comButtion, called azote by the French fthool, and
about one fourth of pure vital ais fit for the fupport of animal life and of combuftion,
called oxygene. The principal fource of the azote is probably from the decompofition
of all vegetable and animal matters byygutrefa&ion and combuftion; the principal

@
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Round their white necks with fingers interwove, 35
Cling the fond Pair with unabating love ;
Hand link’d in hand on buoyant ftep they rife,
And foar and gliften in unclouded fkics.
Whence in bright floods the ViraL Ar expands,
And with concentric {pheres involves the lands; 40
Pervades the fwarming feas, and heaving carths,
Where teeming Nature broods her myriad births ;
Fills the finc lungs of all: that éreathe or bud,
Warms the new heart, and dyes the guthing blood ;

fource of vital air or oxygene is perhaps from the decompofition of water in the organs
of vegetables by means of the fun’s light. ‘The difficulty of inje&ing vegetable veflels
feems to fhew that their perfpirative pores are much lefs than thofe of animals, and
that the water which conftitutes their perfpiration is fo divided at the time of its
exclufion that by means of the fun’s light it becomes decompofed, the inflammable air
or hydrogene, which is one of its conflituent parts, being retained to form the oil,
refin, wax, honey, &c. of the vegetable economy; and the- other part, which united
with light or heat becomes vital air or oxygene gas, rifes into the atmofpherc and
replenifhes it with the food of Lfe.

Dr. Prieftley has evinced by very ingenious experiments that the blood pives out
phlogiflon, and receives vital air, or oxygene-gas by the lungs. And Dr. Crawford
has fhewn that the blood acquires heat from this vital air in refpiration. here is
however ftill a fomething more fubtil than heat, which muft be obtained in refpiration
from the vital air, a fomething which life can ‘not exiff a few minutes without, which
feems neceffary to the vegetable as well as to the amimal world, and which as no or-
ganized veflels can confine it, requires perpetually to be rencwed,  See nate on Canto I,

L 407.
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With Life’s firft fpark infpires the organic frame,
And, as it waftes, renews the fubtile flame.

« So pure, fo foft, with fweet attraction {hone
Fair Psvcue, kneeling at the ethereal throne ;
Won with coy {miles the admiring court of - Jove,
And warm’d the bofom of unconquer’d Love.—
Bencath a moving fhade of fruits and flowers
Onward they march to HymeN’s facred bowers ;
With lifted torch he lights the feftive train,
Sublime, and leads them in his golden chain;
Joins the fond pair, indulgent to their vows,

And hides with myftic veil their blufhing brows.

Round their fair forms their. mingling arms they fling,

Mecct with warm lip, and clafp with ruftling wing,—

45

50

55

Fair Pfyche. 1. 48, Deferibed from an antient gem on a fine onyx in pofleflion
of the Duke of Marlborough, of .wbich there 1s a beautiful print in Bryant’s Mythol.
Vol IL p. 392. And from another antsent gem of Cupid and Pfyche embracing, of

which there is a print in Spence’s Polymetis. p. 82.
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—~—Hence plaftic Nature, as Oblivion whelms
Her fading forms, repeoples all her realms ; 6o
Soft Joys difport on purple plumes unfurl’d,
And Love and Beauty rule the willing world.

- 3

III. 5. <“Svirus! vour bold myriads on the withering
heath

Stay the fell Syroc’s fuffocative breath ;
Arreft Simoom in his realms of fand, . 6g

The poifoned javelin balanced in his hand ;—

Rep oples all ber realms. 1. 6o.
Qur mate navigerum ct terras frugiferentes
Concdlenas, per te quoniain genus omne anmmantum
Conaipitury vifitque exortum humina fohs. Lucret.

Arreft Stmoom. 1. 65 € At eleven o'clock while we were with great pleafure con-
templating the rugged tops of Chipgre, where we expelted to folace ourfelves with
plenty of good watcr, Idus eied out with a loud voice, *fall upon your faces, for
here 15 the timoom ! I faw from the S. k. a haze come i colour like the purple part
of a ramnbow, but not fo compiefled o1 thick; 1t did not occupy twenty yards in
breadth, and was about twelve feet lugh from the ground. It was a kind ot a blufh
upon the air, and 1t moved very rapdly, for 1 fcarce could turn to fall upon, the
ground with my head to the northward, when 1 flt the hear of its current planly
upon my face. We all Ly flat upon the ground, as if] dead, ull 1dn, told us 1t
was blown over. ‘[ he mcteor, or purple haze, which [ faw was mdeed pafiid,
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Ficrce on blue ftreams he rides the tainted air,

Points his keen eye, and waves his whiftling hair ;
While, as he turns, the undulating {oil

Rolls in red waves, and billowy deferts boil. 71

but the light air that f5l) blew was of heat to threaten fuffocation. For my part
I found diftindily in my breait, that 1 had imbibed a part of it; nor was I free of
an afthmatic fenfation till 1 had been fome months in Italy.”  Bruce’s Travels. VolIV.
p. 557.

It is difficult to account for the narrow track of this peftilential wind, which is faid
not to exceed twenty yards, and for its fmall elevation of twelve feet. A whirlwind will
pafs {furwards, and throw down an avenue .of trees by its quick revolution as it paffes,
but nothing like a whirling is defcribed as happening in thefe narrow ftreams of air, and’
whirlwinds afcend to greater heights. There feems but one known manner in which.
this channe] of air could be effected, and that is by electricity.

"The volcanic origin of thefe winds is mentioned in the note on Chunda in Vol. II.
of this work; it muft here be added, that Profeflor Vairo at Naples found, that during
the eruption of Vefuvius perpendicular iron bars were eleétric; and others have obferved
fuffocating damps to attend' thefe eruptions. Ferber’s Travels in Italy, p. 133. And
lafily, that a current of air attends the paflage of electric matter, as is feen in prefenting
an cle@rized point to the flame of a candle. In Mr, Bruce’s account of this fimoom, it
was in its courfe over a quite dry defert of fand, (and which was in confequence unable
to condud an eleétric itream into the earth beneath ity) to fome moift rocks at but a
few miles diftance; and thence would appear to be a ftream of eleétricity from a volcano
attended with noxious air; and as the bodies of Mr. Bruce and his attendants were
infulated on the fand, they would not be fenfible of their increafed eleétricity, as it
paffed over them; to which it may'be added, that a fulphurous or fuffocating fenfation
s faid to accompany flathes of lightning, and even ftrong fparks of artificial cledtricity.
In the above account of the fitmoom, a great rednefs in the air is faid to be a certain
fign of its approach, which ray be occafioned by the eruption of flame from a diftant
volcano in thefe extenfive and ﬁnpenetrable deferts of fand, Sé¢ Note on L 292 of this
Canto.
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You {cize TornaDo by his locks of mift,
Burft his denfe clouds, his wheeling fpires untwift ;
Wide o’er the Weft when borne on headlong gales,
Dark as meridian night, the Monfter fails,
Howls high in air, and fhakes his curled brow, 78
Lafhing with ferpent-train the waves below,
‘Whirls his black arm, the forked lightning flings,

And fhowers a deluge from his demon-wings.

2, ¢ Syreus ! with light fhafts vou pierce the drowfy
Fog,
That lingering flumbers on the fedge-wove bog, 8o
‘With webbed feet o’er midniéht meadows creeps,
Or flings his hairy limbs on ﬁaénant deeps.

Tormade’s. 1. 71. See additional notes, No. XXXIIL

On flagnamt deeps. 1. 82. All contagious miafmata ‘originate either from anima)
bodies, as thofe of the fmall ;pox, or from putrig mofafles; thefe latter produce agues
in the colder climates, and malignant fevers in the warmerone& The volcanic vapours
which caufe epidemic coughs, are to be ranked amongft poifons, rather than amongft
the miafmata, which produce contagious difeafes.
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You meet Coxrtacton iffuing from afar,
And dafh the baleful conqueror from his car;
When, Gueft of DeaTul from charnel vaults he fteals,
And bathes in human gore his armed wheels. 86

¢ Thus when the Pracue, upborne on Belgian air,
Look’d through the mift and fhook his clotted hair,
O’cr thrinking nations fteer’d malignant clouds,
And rain’d deftru@tion on the gafping crouds. 90
The beauteous AcrLe felt the venom’d dart,
Slow roll'd her eye, and feebly throbb’d her heart ;
Each fervid figh feem’d fhorter than the laft,
And ftarting F riendﬂu:p fhunn’d her, as the pafs’d.
—With weak unfteady ftep the fainting Maid 95
Seeks the cold garden’s {olitary fhade,

T beauteous Egle. 1. g1. When the plague raged in Holland in 1636, 2 young
girl was feized with it, had threc garbuncits, and was removed to a garden, where her
lover, who was betrothed to her, atsended her as a nurfe, and flept with her as his wife.
He remained uninfe@ed, and fhe recovered, and was married to him. he flory is
related by Vinc, Fabricius in the Mifc. Cur. Aan. IL Obf, 188.

Part 1, Z
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Sinks on the pillowy mofs her drooping head,
A.nd prints with lifelefs limbs her leafy be.
—On wings of Love her plighted Swin punues,
Shades her from winds, and fhclters her fom dews, 1.
Extends on tapering poles che i -as reof,
Spreads o’er the ftraw-wove matt the fla en woof,
Sweet buds and blofloms on her bolfter firows,
And binds his kerchief*round her aching brows ;
Sooths with foft kifs, with tender accents charms, 103
And clafps the bright Infection in his arms.—
With pale and languid fimiles the graceful Fair
Applauds his virtues, and rewards bus care ;
Mourns with wet cheek Lér fair com panions fled
On timorous ftep, or number’ 1 with the deud L1C
Calls to her bofom all its {catter'c. rays,
And pours oa Tuyrsss the colloéted blaze;
Braves the chill nigh., mrcﬂir:g apd c-orefs d,
And folds her Hero-lover to her becaff.—
Lefs bold, Leanper at the dufky hour 115
Eyed, as he fwam, the far love-ughted tow.r ;
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sreafted with {truggling arms the tofling wave,
vnd funk benighted in the watery grave.
T.efs bold, Toria: claim’d the nuptial bed,
Where feven tond Lovers by a Fiend had bled 5 120
Ar drove, inftrié&ted by his Angel-Guide, |
The enamour’d Demon from the fatal bride.~—
—Svurrs ! while your winnowing pinions fan'd the air,
And fhed gay vifions o’er the ﬂéeping pair;
LovE round thc:ir couch effufed his rofy breath, 125

And with his keener arrows conquer’d Deara.

IV, r. " Yo dhanm’d, indulgent Syreus! their learned

tol,

Loed eronn'd wath fane yow Torkicern, and Bovie

Turricel! and Bopleo 1128 The prefire o Le atmoefphicre wis difcovered by
Toricethy, a difople of Calileo, who had previoufly found that the air had weight.
Br Hook and M, D Tlamel aferibe the inveaton ot the air-pump to Mr. Boyle, who
Powever confeffes he had forae lings courotning s conftruétion from De Guerick,
The vacancy at the fummit®of the barometer is terned the Torricellian vacuum, and
the cxhaufted recciver of an ai pump the Boylean vacuum, in honcur of thefe two
philefophers.

The mift and defeending dew which appear at firft exhaufting che receiver of an
air-pump, are ~xplained in the Phil. Tranf. Vol. LXXVIIL from the cold preduced by

" Za .
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Tauyght with fweet fmiles, refponfive to their prayer,
The fp'ring and preffure of the viewlefs air. 130
—How up cxhaufted tubes bright currents flow

Of liquid filver from the lake below,
Weigh the long column of the incumbent fkies,

And with the changeful moment fall and rife.
—How, as in brazen pumps the piftons move, 135

The membrane-valve fuftains the weight above ;

the cxpanfion of air. For a therinometer placed in the receiver finks fome deprees,
and in a very little time, as foon as a fufficient quantity of heat can be acquoed from
the furrounding bodies, the dew becomes again taken up. See additional notes, No. VII.
Mr. Sauffure obferved on placing his hygrometer in a recciver of an air-pump, that
though on beginning to exhauft it the air became mifty, and parted with its moifture,
yet the hair of his hygrometer contradted, and the inftrument pointed to greater drynefs.
This unexpected occurrence is explained by M. Monge (Annales de Chymie, Tom. V.)
to depend on the want of the ufual preflurc of the atmofphere to force the aqueous
particles into the pores of the hair; and M. Sauflurc fuppofes, that his veficular vapour
requires more time to be rediffolved, than is neceffary to dry the hair of his thermometer.
Effais fur 'Hygrom. p. 226. but I fufpett there is a lefs hypothetical way of underftanding
it; when a colder body is brought into warm and moift air, (as a bottle of {pring-water
for inftance,) a fteam is quickly colleted on its furface; the contrary occurs when a
warmer body is brought into cold and damp air, it‘continues free from dew fo long as
it continues warm; for it warms the atmofphere around it, and renders it capable of
receiving inftead of parting with moifture.  The mpmenk the air becomes rarefied in the
receiver of the air-pump it becomes colder, as appears by tHe thermometer, and depofits
its vapour ; but the hair of Mr. Sauflure’s hygrometer is now warmer than the air in
which it is immerfed, and in confequence becomes dryer than before, by warming the
air which immediately furrounds it, a part of its moifture evaporating slong with its
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Stroke follows ftroke, the gelid vapoﬁr falls,
And mifty dew-drops dim the cryftal walls ;
Rare and more rare expands the fluid thin,
And Silence dwells with Vacancy within,—— 140
So in the mighty Void with grim delight

Primeval Silence reign’d with ancient Night.

»

2. “ Syreus | your {oft voices, whifpering from the fkies,
Badc from low earth the bold MonGuLFiIER rife ;
Outftretch’d his buoyant ball with airy fpring, 145
And bore the Sage on levity of wing ;—

Where were ye, Synrus! when on the ethereal main
Young Rosiere launch’d, 3nd call’d your aid in vain ?
Fair mounts the light balloon, by Zephyr driven,

Parts the thin clouds, and fails along the heaven; 130

Yeung Rofisre launch’d. 1. 148. M. Pilatre du Rofiere with 2’ M. Romain rofe in =z
balloon from Boulogne in June‘r78s, and after having been about a mile high for
about half an hour the balloon took fire, and the two adventurers were dathed to pieces
on their fall to the ground. Mr. Rofiere was a phﬂofopher of great talents and a&ivity,
joined with fuch urbanity and elegance of manners, ds conciliated the affeétions of his
acquaintance and rendered his misfortune univerfally lamented. Am‘xual Regifter for
1784 and 1785, p. 329. 2
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Higher and yet higher the cxpanding bubble flies,
Lights with quick flath, and burfts amid the {kies.—
Headlong He rufhes through the affrighted air
With limbs diftorted, and difhevel’d hair,
Whirls round and round, the flying croud alarms, 155
And Deatu receives him in his fable arms!—
So erft with melting wax and loofen’d ftrings
Sunk haplefs Tcarus or; unfaithful wings 3
His {catter’d plumage danced upon the wave,
And forrowing Mermaids deck’d his watery grave; 160
O’er his pale corfe their pearly fea-flowers {hed,
And ftrew’d with crimfon mofs his marble bed ;
Struck in their coral towers"' the paufing bell,

And wide in ocean toll’d his echoing knell.

And wide in ocean. 1. 164, Denfer bodies pthpagate vibration or found better than
rarer ones ; if two flones be flruck together under the water, they may be heard a 'mile
or two by any onc whofe licad is immerfed at ghat diftance, according to an experiment
of Dr. Franklin. If the ear be applied to one end of adong beam of timber, the firoke
of a pin at the other end becomes fenfible; if a poker be ffpended in the middle of a
garter, each end of which is prefled again® the ear, the leaft percuffisas on the poker
give great founds. And I am informed by laying the ear on the ground the tread of
a horfe may be difcerned at a great diftance in the night. The wrgans of hearing
belonging to fith are for this rcafon much lefs complicated than c. quadrupeds, as the
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V. ¢ Syirns! vou, retiring to fequefter’d bowers,

Where oft your PriesTLEY Woos your airy powers, 166

Auid they arc immerfed in fo much better conveys its vibrations. And it is probable
that fuine fhell-fith which have twifted fhells like the cochlea and femicircular canals of
the ears of men and quadrupeds may have no appropriated organ for perceiving the
vibrations of the clement they live in, but may by their fpiral form be in a manner
all car.

IZhere oft your Prieflley. 1. 1606. The fame of Dr. Prieflley is known in every
part of the earth where ference has penetrated.  His various difcoverics refpedting the
analyfis of the atmofphere, and the produétion of variety of new airs or gafles, can only
be clearly underftood by reading his Experiments on*Airs, (3 vols. oftavo, Johnfon,
London.) the following are amongft his many difcoveries. 1. The difcovery of nitrous
and dephlogifiicated airs. | 2. ‘The exhibition of the acids and alkalies in the form of
air. 3. Afcertaining the purity of refpirable air by nitrous air. 4. The reftoration
of vitiated air by vegetation. 5. The influence of light to enable vegetables to yield
purc air. 6. The converfion by means of light of animal and vegetable fubflances,
that would otherwife become putrid and offenfive, into nourifhment of vegetables.
7. 'The ufe of refpiration by the blood parting with phlogifton, and imbibing dephlo-
gifticated air.

"I'he experiments here alluded to are, 1. Concerning the produ®ion of nitrous gas
from diffolving iron and many other mctals in nitrous acid, which though firft difcovered
by Dr. Hales (Static. EI Vol 1. p. 224) was fully inveftigated, and applied to the
important purpofe of diflinguithing the purity of atmofpheric air by Dr. Prieftley.
When about two mcafures of commonsir and one of nitrous gas are mixed together
a red effervefcence takes place, and the two airs occupy abour onc fourth lefs fpace than
was previoufly occupied by the common air alone.

2. Concerning the green fubflance which grows at the bottom of refervoirs of
watery, which Dr. Pricflley difcovered to yield much pure air when the fun fhone on it.
Ifis method of collecting this air is by placing over the green fubflance, which he
believes to be a vegetable of the genfts conferva, an inverted bell-glals previously filled
with water, which fubfides as the air arifes ; it has fince been found that all vegetables
give up purc air from their leaved, wht.:xi the fun fhines upon them, but not in the
night, which may be owingo the flcep of the plant.

3. The third refers to the gleat quantity of pure air contained in the calces of
metals. ‘I'he calces were long known to weigh much more than the meatallic bodies
before calcination, infomuch that 100 pounds of lead will produce 112 pounds of
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On noifelefs ftep or quivering pinion glide,
Asfits the Sage with Science by his fide ;
To his charm’d eye in gay undrefs appear,
Or pour your fecrets on his raptured car. 170
How nitrous Gas from iron ingots driven |
Drinks with red lips the pureft breath of heaven;
How, while Conferva from its tender hair

Gives in bright bubbles empyrean air ;

-~y
~d
“

The cryftal floods phlogiftic ores calcine, .

And the pure ETHER marries with the Ming.

¢¢ So 1n Sicilia’s ever-blooming fhade

When playful ProserpiNe from Ceres fray’d,

minium ; the ore of manganefe, which is always found near the furface of the earth,
is replete with pure air, which is now ufed for the purpofe of bleaching. Other metals
when expofed to the atmofphere attra& the pure air from it, and become calces by its
combination, as zinc, lead, iron; and increafe in weight in proportion to the air, which
they imbibe. ’ .

When playful Proferpine. 1. 178. The fable of Ploferpine’s being feized by Pluto
as fhe was gathering flowers, is explained by Lord Bacot: to fignify the combination
or marriage of etherial fpirit with earthly materials. * Bacon’s Works, Vol. V. p. 470.
edit. 4to. Lond. 1778, This allufion is ftill more curioufly exa&, from the late

 difcovery of pure air being given up from vegetables, and that then in.its unmixed
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'Led with unwary ftep her virgin trains

O’er Etna’s fteeps, and Enna’s golden plains ; 180
Pluck’d with fair hand the filver-bloflom’d bower,

And purpled mead,—herfelf a fairer flower ;

Sudden, unfeen amid the twilight glade, |

Rufh’d gloomy Dis, ‘and feized the trembling maid.—
Her ftarting damfels fprung from mofly feats, 185
Dropp’d from their gauzy laps the gather'd feets,

Clung round the’ ftruggling Nymph, with piercing cries,
Purfued the chariot, and invoked the fkies §—

Pleafed as he grafps her in his iron arms,

Frights with foft fighs, with tender words alarms, 190
The whecls defcending roll’d in fmoky rings, |

Infernal Cupids flapp’d theiy demon wings ;

Earth with deep yawn received the Fair, amaz’d,

And far in Night celeftial Beauty blaz’d.

flate it more readily combirfes with metalllc or inflammable bodies. From thefe fables
which were probably taken from antient hieroglyphics there is frequently reafon to
believe that the Egyptians pofleflcd much chemical knowledge, which for want of
alphabetical writing perifhed with their philofophers.

Part L Aa
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VI. “Led by the Sage, Lo! Britain’s fons fhall guide
Huge Sea-Barvoons beneath the tofling tide ; 196
The diving caftles, roof’d with fpheric glafs,
Ribb’d with ftrong oak, and barr’d with bolts of brafs,
Buoy’d with pﬁre air fhall endlefs tracks purfue,
And PriesTiLeY’s hand the vital flood renew.— 200
Then fhall BriTannia ru}e the wealthy realnis,
Which Ocean’s wide infatiate wave o’erwhelms ;
Confine in netted bowers his fcaly flocks,’
Part his blue¢ plains, and people all his rocks.

Led by the Sage. 1. 195.  Dr. Prieftley’s difcovery of the produ&ion of pure air from
fuch variety of fubftances will probably foon be applied to the improvement of the
diving bell, as the fubftances which contain vital air in immenfe quantities are of little valuc
~ as manganefe and minium. See additional notes, No. XXXIII. In every hundred weight
of minium there is combined about twelve poands of pure air, now as fixty pounds of
water are about a cubic foot, and as air is eight hundred times lighter than water,
five hundred weight of minium will produce eight hundred cubic feet of air or about
fix thoufand gallons. Now, as this is at leaft thrice as pure as atmofpheric air, a gallon
. of it may be fuppofed to ferve for three minutes refpiration for one man. At prefent
the air can not be fet at liberty from minium by viriolic acid without the application of
fome heat, this is however very likely foon to be difcovered, and will then enable
adventurers to journey beneath the ocean in large mverted thips or diving balloons.

Mr. Boyle relates, that Cornelius Drebelle gontrived not only a veffel to be rowed
under water, but alfo a liquor to be caried in that veffel, which would fupply the want
of freth air. "Fhe veflel was made by order of Jamesl. and carried twelve rowers
befides paflfengers. It was tried in the river ‘Thames, and one of the perfons who
was in that fubmarine voyage told the particulars of the experiments to a perfon who
related them to Mr Boyle., Annual Regiftér for 1774, p. 248,
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Deep, in warm waves beneath the Line that roll, 203
Beneath the fhadowy ice-ifles of the Pole,
Onward, through bright meandering vales, afar,
Obedient Sharks fhall trail her {ceptred car,
With harnefs’d necks the pearly flood difturb,
Stretch the filk rein, apd g:hzlmp the filver curb ; 210
Pleafed round her triumph wondering Tritons play,
And Seamaids hail her on the w:;tery way.
—Oft fhall {he weep beneath the cryftal waves
O’er thipwreck’d lovers weltering in their graves ;
Mingling in death the Brave and Good behold 215
With {laves to glory, and with flaves to gold ;
Shrin’d in the deep Thall Day-and SpaLpinG mourn,

Each in his treacherous belk, fepulchral urn l—

Day and Spalding mourn. 1. 217. Mr, Day perithed in a diving bell, or diving
boat, of his own conftruétion at Pfymouth in June 1774, in which he was to have
cortinued for a wager twelve hours one hundred feet deep in water, and probably
perithed from his not poffefling 31 thg hydroftatic knowledge that was neceffary. Sce
note on Ulva, Vol. II. of tBis work. See Annual Regifter for 1774. p. 245.

Mr. Spalding was profeffionally ingenious in the art of conftrudting and managing
the diving bell, and had prafifed the bufinefs many years with fucceis. He went
down accompanied by one of his young men twice to view the wreck of the Imperial
Eaft-Indiaman at the Kifh bank in Ireland. On defcending the third time in June, 1783,

Aaz . .
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Oft o’cr thy lovely daughters, haplefs Pierce !
Her fighs fhall breathe, her forrows dew their hearfe.—
With brow upturn’d to Heaven, *“ We wiLL NOT part !”
He cried, and clafp’d them to his aching heart.—
—Dafhd in dread confli& on the rocky grounds,
Crath the thock’d mafts, the ftaggering wreck rebounds ;
Through gaping feams the rufhing deluge {wims, 22§
Chills thgir pale bofoms,: bathes their fhuddering limbs,
Climbs their white fthoulders, buoys their ftreaming hair,
And the laft fea-fhriek bellows in the air.—

Each with loud {obs her tender fire carefs’d,

-

And gafping frain’'d him clofer to her breaft I— 230

they remained about an hour under water, ang had two barrels of air fent down to them,
but on the fignals from below not being again repeated, after a certain time, they were
drawn up by their affiftants and both found dead in the bell. Annual Regifter for 1783,
p. 2c6. Thefe two unhappy events may for a time check the ardor of adventurers in
traverfing the bottom of the ocean, but it is probable in another half century it may
be fafer to travel under the ocean than over ity fince Dr. Prieftley’s difcovery of
procuring pure air in fuch great abundance from the calces of metals.

Haplefs Pierce! 1. 219. The Haflewell Eaft.Indi#man, outward bound, was wrecked
off Seacomb in the ifle of Purbec on the 6th of January, 1786; when Capt. Pierce, the
commander, with two young ladies, his daughters, ahd the greateft part of the crew
and paffengers perifhed in the fea. Some of the officers and about feventy feamen
-efcaped with great difficulty on the rocks, but Capt. Pierce finding it was .impoflible to
fave the lives of the young ladies refufed to quit the fhip, and perithed with them,
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—Stretch’d on one bier they fleep beneath the brine,

And their white bones ‘with ivory arms intwine !

¢ VII. Svyrems oF nice EAR | with beating wings vou
guide -

The fine vibrations of the aerial tide ;
Join in fweet cadences the meafured words, 233
Or fretch and modulate the trambling cords.
You ftrung to melody the Grecian lyne,
Breathed the rapt fong, and fan’d the thought of ﬁre,
Or brought in combinations, deep and clear, ‘
Immortal harmony to HANDEL’s ear.— 240
You with foft breath attune the vernal gale,
When breezy evehing broods the liftening vale ;
Or wake the loud tumultuous founds, that dwell *
In Echo’s many-toned, diurnal fhell.
You melt in dulcet E:hord:s, when Zephyr rings w 245
The Eolian Harp, and mingle all its firings; =
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Or trill in air the foft fymphonious chime,
When rapt Cecivia lifts her eye fublime,
Swell, as the breathes, her bofoms rifing fnow,
O’er her white teeth in tuneful accents flow, 250
Through her fair lips on whifpering pinions move,

And form the tender fighs, that kindle love !

¢ So playful Love on Ida’s flowery fides
With ribbon-rein the indignant Lion guicies ;
Pleafed on his brinded back the lyre he rings, 255
And fhakes delirious rapture from the firings ;
Slow as the paufing Monarch ftalks aleng,
Sheaths his retractile claws, and drinks the fong ;
Soft Nymphs on timid ftep the triumph ‘view,
And li;;cening Fawns with beating hoofs purfue; 260

Indignant lion guides. 1. 254. Defcribed from an 4nticht gem, expreflive of the
combined power of love and mufic, in the Myfeum Florent.
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With pointed ears the alarmed foréft ftarts,
And Love and Mufic foften favage hearts.

VIIL ¢ Syrpus | vour bold hofts, when Heaven with
 juftice dread

Calls the red tempeft round the guilty head,
Fierce at his nod affume vindi&ive forms, 265
And launch from airy cars-the vollied ftorms.—
From Afhur’s vales when proud Senacuers trod,
Pour’d his {woln heart, ‘deﬁed the living Gop,
Urged with inceffant fhouts his glittering powers ;.
And Jupan fhook through all her mafly towers; 270
Round her fad altars .prefs’d the proftrate crowd,
Hofts beat their breafts, and fuppliant chieftains bow’d ;
Loud fhrieks of matrons thrill’d the troubled air,
And trembling virgins rent their fcatter’d hair ; |
High in the midft the kneeling King adored, 275
Spread the blafpheming;. feroll before the Lord, i
Raifed his pale hands, and breathed his "paufing fighs,

And fixed on Heaven his dim imploring eyes,—
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“ Oh! Micuty Gop I amidft thy Seraph-throng
« Who fitht fublime, the Judge of Right and Wrong ;
‘¢ Thine the wide earth, bright fun, and ftarry zone, 281
¢¢ That twinkling journey round thy golden throne;
¢¢ Thine is the cryftal fource of life and light,
“ And thine the realms of Death’s eternal night.
¢ Oh, bend thine ear, thy gracious eye incline, 285
¢ Lo! Afhur’s King blafphemes thy holy fhrine,
¢ Infults our offerings, and derides our vows,—
¢« Oh! ftrike the diadem from his impious brows,
“ Tear from his murderous hand the bloody rod,
“ And teach the trembling nations, ¢ Taou art Gop!”—
—Syreus ! in what dread array with pennons broad 290
Onward ye floated o’er the ethereal road,
Call'd each dank fteam the reeking marfh exhales,

Contagious vapours, and volcanic gales,

Volcanic gales. 1. 204. The peflilential winds of the caft are defcribed by various
authors under various denominations; as harmattan, famiel, famium, fyrocca, kamfin,
feravanfum. M. de Beauchamp defcribes a remarkable fouth wind in the deferts about’
Bagdad, called feravanfum, or poifon-wind; it burns the face, impedr  refpiration, ftrips
the trees of their leaves, and is faid to pafs on in a fireight line, and Jften kills people in
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Gave the foft South with poifonous breath to blow, 295
And rolled the dreadful whirlwind on the foe l—
Hark ! o’er the camp the venom’d tempeft fings,
Man falls on Man, on buckler buckler rings ;
Groan anfwers groan, to anguifh ;mguifh yields,
And DeaTh’s loud accents fhake the tented fields! 300
—High rears the Fiend his grinning jaws, and wide
*Spans the pale nations with coloffal {tride,
Waves his broad falchion with uplifted hand,
And his vaft fhadow darkens all the land.

fix hours, P. Cotte fur la Meteorol. Analytical Review for February, 1790. M. Volney
fays, the hot wind or ramfin feems to blow at the feafon when the fands of the deferts
are the hotteft; the air is then filled with arsexwreamly fubtle duft. Vol. L. p. 61. Thefe
winds blow in all direGtions from the deferts; in Egypt the moft violent proceed from
the 5. 5. W. at Mecca from the E. at Surat from the N. at Baffora from the N. W, at
Bagdad from the W. and in Syria from the §. E.

On the fouth of Sym, he adds, where the Jordan flows is a country of volcanos ; and
it is obferved that the earthquakes in Syria happen after their rainy feafon, which is alfo
conformable to a fimilar obfervation made by Dr. Shaw in Barbary. Travels in Egypt,
Vol. I. p. 303.

Thefe winds feem all to bc of "volcanic origin, as before mentioned, with this dif-
ference, that the Simoom is attended with a ftream of eleéric matter; they feem to be
in confequence of earthquakes ‘caufed by the monfoon floods, which fall on volcanic
fires in Syria, at the fam¢ tinft that they inundate the Nile.

~ ParrlL Bb .
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IX. 1. ¢ Ethereal cohorts ! Effences of Air! 303
Make the green children of the Spring your care!
Oh, Syrreus! difclofe in this inquiring age
One GoLpen Secret to fome favour'd fage ;
Grant the charm’d talifman, the chain, that binds,
Or guides the changeful pinions of the winds ! 310
—No more fhall hoary Boreas, ifluing forth
With Eurus, léad the temipefts of the North
Rime the palc Dawn, or veil’d in flaky {howers
Chill the fweet bofoms of the fmiling Hours.
By whifpering Aufter waked fhall Zephyr rife, 315
Meet with foft kifs, and mingle in the fkies,

One golden fecret. 1. 308, The fuddennefs of the change of the wind from N. E. to
S. W, feems to fhew that it depends on fome minute chemical caufe; which if it was
difcovered, might probably, like other chemical caufes, be governed by human agency;
fuch as blowing up rocks by gunpowider, or extradting the lightening from the clouds.
If this could be accomplithed, it would be the moft happy difcovery that ever has hap-
pened to thefe northern latitudes, fince in this country the N. E. winds bring froft, and
the S. W. ones are attended with warmth and moiffure; if the inferior currents of air
could be kept perpetually from the 8. W, fupplied by new productions of air at the liné,
or by fuperior currents flowing in a contrary duwection, the vegetation of this country
would be doubled; as in the moift vallies of Africa, whnéh krtow no froft; the number
of its inhabitants would be increafed, and their lives prolonged as great abundance
of the aged and infirm of mankind, as well as many birds and animals, are deftroyed
by fevere continued frofts in this climate.
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Fan the gay floret, bend the yellow ear,
And rock the uncurtain’d cradle of the year ;
Autumn and Spring in lively union blend,
And from the fkies the Golden Age defcend.

2. ¢ Caftled on ice, beneath the circling Bear,
A vaft Camcrion {pits and fwallqws air 3
O’er twelve degrees his ribs gigantic bend,
And many a leaguc his leathern jaws extend ;-
Half-fith, bencath, his fcaly volutes {pread,
And vegetable plumage crefts his head ;

Huge fields of air his wrinkled fkin receives,

From panting gills, wide lungs, and waving leaves ;

Then with dread throes fubfides his bloated form,
His fhriek the thunder, and his figh the ftorm.
Oft high in heaven the hiffing Demon wins

His towering courfe, upborne on winnowing fins;

320

325

330

A vaft Camelion. 1. 322.  Sec additional notes, No. XXXIIL on the deftruction and

reprodution of the atmofphere.
Bbz2
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Steers with expanded eye and gaping mouth,
His mafs enormous to the affrighted South 3
Spreads o’er the fhuddering Line his fhadowy limbs, 335
And Froft and Famine follow as he {wims.—
Svrpus ! round his cloud-built couch your bands array,
And mould the Monfter to your gentle fway ;
Charm with foft tones, with tender touches check,
Bend to your golden yokt; his willing neck, 30
With filver curb his yielding teeth reftrain,
And give to Kirwan’s hand the filken rein.
—Pleafed fhall the Sage, the dragon-wings between,
Bend o’er difcordant climes his eye ferene,
With Lapland breezes cool Arabian viles, 345
And call to Hindoftan antaréic gales,
Adorn with wreathed ears Kampichatca’s brows, )(}(

And fcatter rofes on Zealandic fnows,

To Kirwan’s hand. 1. 342. Mr. Kirwan Has publifhed a valuable treatife on the
temperature of climates, as a ftep towards inveftigating the theory of the winds; and
has fince written fome ingenious papers on this fubject in the Tranfadtions of the Royal
Irith Society.
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Earth’s wondering Zones the genial feaforts fhare,

And nations hail him ¢ Mo~NARCH OF THE AIR.” 350

X. 1. “ Syrpus ! as you hover on ethereal wing,
Brood the green children of parturient Spring !—
Where in their burfting cells my Embryons reft,
I charge you guard the vegetable neft;
Count with nice eye the myriad Szeps, that fwell 355
Each vaulted womb of hufk, or pod, or fhell;
Feed with fweet juices, clothe with downy hair, -

Or hang, infhrined, their little orbs in air.

The myriad feeds. 1. 355. Nature would feem to have been wonderfully prodigal in
the feeds of vegetables, and the fpawn of fith; almoft any one plant, if all its feeds
thould grow to maturity, would in a few years alone people the terreftrial globe. Mr.
Ray afferts that 1012 feeds of tobacco weighed only one grain, and that from one
tobacco plant the leeds thus calculated amounted to 360,000! The feeds of the ferns are
by him fuppofed to exceed a million on a leaf. As the works of nature are governed by
general Jaws this exuberant reprodu@ion prevents the accidental extinétion of the fpecies,
at the fame time that they ferve for food for the higher orders of animation.

Every feed poffefles a refervoir of nutriment defigned for the growth of the future
plant, this confifts of ftarch, mucnlage, or oil, within the coat of the feed, or of fugar
and fubacid pulp in the fruits, which bglongs to it.

For the prefervation of "the ‘immature feed nature has ufed many ingenious methods;
fome are wrapped in down, as the feeds of the rofe, bean, and cotton.plant ; others
are fufpended in a large air-veflel,. as thofe of the bladder-fena, ftaphylxa, and pea.
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¢ So, late décry’d by HerscHEL's piercing fight,
Hang the bright {quadrons of the twinkling Night; 360
Ten thoufand marfhall’d ftars, a filver zone,
Effufe their blended luftres round her thronc

Suns call to funs, in lucid clouds confpire,

And light exterior fkies with golden firc ;

Refiftlefs rolls the illimitable {phere, 365
And one great circle forms the unmeafured year.

—Roll on, ve Stars! exult in youthful. prime,

Mark with bright curves the printlefs fleps of Time ;
Near and more near youi' beamy cars approach,

And leﬁéning orbs on leffening orbssencroach ;— 370
Flowers of the fky! ye too to age muét yield,

Frail as your filken fifters of the field! |

And light exterior. 1. 364. I fufpeét this line is from Dwight’s Conqueft ot Canaan,
a poem written by a very young man, and which contains much fine verfification. -

Near and more near. 1. 269. From the vacant fpaces in fome parts of the heavens,
and the correfpondent clufters of ftars in their vigjnity,” Mr. Herfchel coucludys that the
nebule or confteliations of fixed ftars are approaching taclf other, and muft finally
coalefce in one mafs. Phil. Tranf Vol. LXXV. )
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Star after ftar from Heaven’s high arch thall rufh,
Suns fink on funs, and fyftems fyftems crufh,
Headlong, extin&, to one dark centre fall, 375
And Death and Night and Chaos mingle all!
—Till o’er the wreck, emerging from the f{torm,
Immortal NaTure lifts her changeful form,
Mounts from her funeral pyre on wings of flame,

And foars and fhines, another and the fame. 380

2. ““ Lol on each Seep within its flender rind

. Jae , .
Lifc’s golden threads in endlefs circles wind ;
am————— t

Mazc within maze the lucid webs are roll’d,

And, as they burft, the living flame unfold.

Till O’er the wreck. 1. 377. The flory of the phenix rifing from its own athes with a
twinkling ftar upon its head, feems to have been an antient hieroglyphic emblem of the
deftruction and refufcitation of all things.

There is a figure of the great Platonic year with a phenix on his hand on the reverfe
of a medal of Adrian. Spence’s Polym. P 189,

Maze within maze. 1. 383.. The elegant appearance on diffe@ion of the young tuh‘p
in the bulb was firlt obferved by Mariotte and is mentioned in the note oa tulipa in
Vol. Il. and was afterwards noticed by Du Hamel. Acad. Scien. Lewenhoaok aflures us
that in the bud of a currant tree he could not only difcover the ligneous part but even
the'berries themfelves, appearing like fmall grapes. ' Chamb. Dit. art. Bud. Mr. Baker
fays he diffected a feed of trembling grafs in which a perfe& plant appeared with its root,



[ 192 ]
The pulpy acorn, ere it fwells, contains 385
The Oak’s vaft branches in its milky veins;
Each ravel’d bud, fine film, and fibre-line
‘Traced with nice pencil on the fmall defign.
The young Narciffus, in it’s bulb comprefs'd,
Cradles a fecond neftling on its breaft ; 39¢
In whofe fine arms a younger embryon lies,
Folds its thin leaves, and fhuts its floret-cyes -
Grain within grain fucceflive harvefts dwell,
And boundlefs forefts flumber in a fhell.
—So yon grey precipice, and ivy’d towers,

Long winding meads, and intermingled bowers,

fending forth two branches, from eich of which feveral leaves or blades of g1 - .-
ceeded. Microfe. Vol. I p. 252. Mr. Bonnet faw four generations of fuc  uve | is
in the bulb of a hyacinth. Bonnet Corps Organ. Vol I p. 1n3. Maller's Phy/ ol
Vol. I p. 91. In the terminal bud of a horfe-chefnut the naw tiower m. ¢ feen by
the naked eye covered with a mucilaginous down, and the fame . the bulb o a narciffiss,
as I this morning obferved in feveral of them fent me by Mis for that
purpofe. Sept. 16. '

Mr. Ferber fpeaks of the pleafure he regeived' in obferving in the b: ¢s of Hepatica
and pedicularis hirfuta yet lying hid in the earth, amd id the gems of the fhrub daphne
mezereon, and at the bafe of ofmunda lunaria a perfe& plant of the future year, dif-
cernable in all its parts a year before it comes forth, and in the feeds of nymphea nelumbo
the leaves of the plant were feen fo diftinétly that the author fourd out by them what
plant the fueds belonged to. The fame of the feeds of the tuli.. tree or liriodendum
tulipiferum. Agzen, Aced. Vol. VL.
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Green files of poplars, o’er the lake that bow,
And glimmering wheel, which rolls and foams below,
In onc bright point with nice diftin¢tion lie
Plan’d on the moving tablet of the eye. 400
—8&n, fold on fold, Earth’s wavy plains extend,
And, (phere in fphere, its hidden ftrata bend ;—
fncumbent Spring her beamy plumes expands
O'cr wefi! i+ oceans, and impatient lands,
With gen'sd luftres warms the mighty ball, 405
And the Grear Sexp evolves, difclofing ALy
LirE buds or breathes from Indus to the Poles,

And the vaft furface kindles, as it rolls!

s the mreat feed. 1306, Alluding Yo the mporov woy, or firft great egg of the antient
~ve o had a ferpent wrapped round it emblematical of divine wifdom, an image
oo e yonds preters + and worfhipped in the temple of Diofcuri, and fuppofed
o au of Leda. See a print of it in Bryant’s Mythology. It was faid to
ai. heen broker oy the horns of the celeftial bull, that is, it was hatched by the
war taboot bt e See note on Canto L 1 413,

ot ool purface. 1. 408, ’Organization, le fentiment, le movement fpontang,
fa vie, oCeoddent quta fa fupfacg de la trre, ct dans le lieux expofes & Ia lumicre. Traité

de Chynie par M. Lavoifier, Tom. L. p. 20..

Parr L. Cec
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3. < Gome, YE sorT Syreus ! who fport on Latian land,
Co;ne, fweet-lip’d Zephyr, and Favonius bland | 410
Teach the fine Seep, inftin@ with life, to {hoot
On Earth’s cold bofom its defcending root ;

With Pith elaftic firetch its rifing ftem,

Part the twin Lobes, expand the throbbing Gem ;

Clafp in your airy arms the afpiring Plume, 415
Fan with your balmy breath its kindling bloom,

Each widening fcale and burfting film unfold,

Swell the green cup, and tint the flower with gold ;

Teach the fine feed. 1. 411, The feeds in their natural ftate fall on the furface of the
earth, and having abforbed fome moifture the root thoots itfelf downwards into the carth
and the plume rifes in air. Thus each cndeavouring «o feck its pioper pabulum
directed by a vegetable irritability fimilar t0 that of the lacteal fyftem and to the lungs in
animals. :

"T'he pith feems to puth up or elongate the bud by its elafticity, like the pith in the
callow quills of birds. This medulla Linneus believes to confift of a bundle of fibres,
which diverging breaks through the bark yet gelatinons producing the buds.

The Jobes are refervoirs of prepared nutriment for the young feed, which is abforbed
by its placental veflels, and converted into fugar, till it has penetrated with its roots
far enough into the carth to extract fufficicnt moifture, and has acquired leaves to con-
vert it into nourilhment. In fome plants thefe lobes rife from the carth and fupply the
place of leaves, as in kidney-beans, cucumbers, and hence feem to ferve both as a
placenta to the feetus, and lungs to the young plafit.  During the procefs of cermination
the ftarch of the feed is converted into fugar, as is feen in the procefe of malting barley
for the purpofe of brewing. And is on this account very fimilar to the digeftion of food
in the ftomachs of animals, which converts all their aliment into a chyle which confifts
of mucilage, o), and fugar; the placentation of buds will be fpoken of he cafter.
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While in bright veins the filvery Sap afcends,
And refluent blood in milky eddies bends; 420
While, fpread in air, the leaves refpiring play,
Or drink the golden quinteflence of day.
—So from his fhell on Delta’s thower-lefs ifle
Burfls into life the Monfter of the Nile;
Firft in tranflucent lymph with cobweb-threads - 425
The Brain’s fine floating tiffue fv:rells, and fpreads ; V
Nerve after nerve the gliftening fpine defcends,
The red Heart dances, the Aorta bends ;
Through each new gland the purple current glides,

New veins meandering drink the refluent tides ; 430

The filvery fap. 1. 419. Sec additionaknotes, No, XXXVI.

Or drink the golden. 1. 422, Linneus having obferved the great influence of light on
vegetation, imagined that the leaves of plants inhaled clectric matter from the light with
their upper furface. (Syftem of Vegetables tranflated, p. 8.)

The effe@t of light on plants occafions the aétions of the vegetable mufcles of their
leaf-ftalks, which turn the upper fide of the leaf to the light, and which open their
calyxes and chorols, according to the experiments of Abbe Teflicr, who expofed variety
of plants in a cavern to different qugntities of hght Hift. de L'Academic Royal.
Ann. 1783. The fleep or vigilance of plants feems owing to the prefence or abfence oi

this ftimulus.  See note on Nimofa, Vol. I
Cc2
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Edge over cdge expands the hardening fcale,
And fheaths his flimy fkin in filver mail.
—Erewhile, emerging from the brooding fand,
With Tyger-paw He prints the brinelefs ftrand,
High on the flood with fpeckled bofom f{wims, 435
Helm’d with broad tail, and oar’d with giant limbs ;
Rolls his fierce eye-balls, clafps his iron claws,
And champs with gnafhix;g tecth his mafly jaws ;
Old Nilus fighs along his cane-crown’d fhores,
And fwarthy Memphis trembles and adores. 440

XI. ¢« Come, vE soFT Syrrus! who fan the Paphian
_groves,
And bear on {portive wings theccallow Loves ;
Call with {weet whifper, in each gale that blows,
The flumbering Snow-drop from her long repofe ;
Charm the palc Primrofc from her clay-cold bed, 445K
Unveil the bafhful Violet’s tremulous, head ; '
While from her bud the playful Tulip breaks,
And young Carnations peep with blufhing cherxs



[ 197 1]
Bid the clofed Pezals from no&urnal cold
The virgin Szyle in filken curtains fold, . {30
Shake into viewlefs air the morning dews,
And wave in light their iridefcent hues ; .
While from on high the burfting Anzhers truft
To the mild breezes their prolific duft;
Or bend in rapture o’er the central Fair, 455
Love out their hour, and leave their lives in air.
So in his filken fepulchre the Worm,
Warm'd with new life, unfolds his larvla-—forrn 5
Ercwhile aloft in wanton circles moves, -

And woos on Hymen-wings his velvet loves. 460

. XII. 1. ¢« If prouder branches with exuberance rude

Point their green gems, their barren fhoots protrude ;

Love out their hour. 1. 456. The vegetable paflion of love is agreeably feen in the
flower of the parnaflia, in which the males alternately approach and recede from the
female, and in the flower of nigella, or devil in the bufh, in which the tall females bend
down to their dwarf hufbads. * But [ was this morning furprifed to obferve, amongtt
Sir Brooke Boothby’s valuable colleétion of plants at Afhbourn, the manifefl adultery=wf
feveral females of the plant Collinfonia, who had bent themfelves into contaét with the
males of other flowers of the fane plant in their vicinity, negledtful of their own.
Sept. 16, See additional notes, No. XXXVIIL
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Wound them, ye Syreus! with little knives, or bind
A wiry ringlet round the fwelling rind ;
Bife& with chiflel fine the root below, 4635
*Or bend to earth the inhofpitable bough.

Wound them, ye Sylphs! 1 463. Mr. Whitmill advifed to bind fome of the moft
vigorous thoots with ftrong wire, and even fome of the large roots; and Mr. Warner
cuts, what he calls a wild worm about the body of the tree, or fcores the bark quite to
the wood like a fcrew with a fharp kmfc Bradley on Gardening, Vol. IL. p. 155. Mr.
Fitzgerald produced flowers and fruit on wall trees by cutting off a part of the bark.
Phil. Tran{. Ann. 1761. M. Buffoh produced the fame cffe@ by a ftraight banvage
put round a branch, A&, Paris, Ann. 1738, and concludes that an ingraftcd hrach
bears better from its veffels being compreffed by the callous. *

A compleat cylinder of the bark about an inch in height was cut off from the
branch of a pear tree againft a wall in Mr. Howard’s garden at Lichfield about five years
ago, the circumcifed part is now not above half the diameter of the branch ahove and
below it, yet this branch has been full of fruit every year fince, when the othec branches
of the tree bore only fparingly. I lately obferved that the leaves of this wounded
branch werc fmaller and paler, and the fruit lefs in fize, and ripened fooner than on the
other parts of the trec. Another branch has the bark taken off not quite all round
with much the fame cffect. :

The theory of this curious vegetable fa& has been efteemed difficult, but receives great
light from the foregoing account of the individuallity of buds. A flower-bud dies, when
it has perfecled its feed, like an annual plant, and hence requires no place on the bark tor
new roots to pafs downwards; but on the contrary leaf-buds, as they advance into
thoots, form new buds in the axilla of every leaf, which new buds require new roots to
pafs down the bark, and thus thicken as well as elongate the branch, now if a wire or
ftring be tied round the bark, many of thefe new roots cannot defcend, and thence
more of the buds will be converted into flower-buds.

And bend to earth. 1. 466. Mr. Hitt in his treatife on fruit trees obferves that if a
vigorous branch of a wall tree be bent to the horizon, or beheath it, it lootes its vigour
:m' becomes a bearing branch. The theory of this T fuppofc to depend on the
difficulty with which the leaf-thoots can protrude the roots ncceffary tor their new
progeny of buds upwards along the bended branch to the earth contrary :o.their natural



[ 199 ]
So fhall each germ with new prolific power
Delay the leaf-bud, and expand the flower;
Clofcd in the Szyle the tender pith fhall end,
The lengthening Wood in circling Stamens bend ;
The {moother Rind its foft embroidery {pread
In vaulte'd Petals o’er their fertile bed ;
While the rough Bark, in'circling .mazes roll’d,
Forms the green Cxzp with many a'wrinkled fold ;
And each {fmall bu'd-fcale {preads its foliage hard, 475

Firm round the callow germ, a Floral Guard.

2. ¢ Where cruder juices {well the leafy vein,
Stint the young germ, the tender bloffom ftain
On’each lop’d fhoot a fafter fcion bind,
Pith pfefs'd to pith, and rind applied to rind, 480
So fhall the trunk with loftier creft afcend,
And wide in air its happier arms extend ;
habits or powers, whence more flower-thoots are produced which do not require new

roots to pafs along the bark of the bended .branch, but which let their offspring, the
feeds, fall upon the earth and feck roots for themfelves.
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Nurfc the new buds, admire the leaves unknown,

And blufhing bend with fruitage not its own.

¢ Thus when in holy triumph Aaron trod, 485
And offer’d on the fhrine his myftic rod ;
Firft a new bark its filken tiffue weaves,
New buds emerging widen into leaves ;
Fair fruits protrude, enafcent flowers expand,

And bluth and tremble round the liviné wand. 490

XII. 1. ¢ SyrLrus! on each Oak-bud wound the

wormy galls,

With pigmy fpears, or crufh the venom’d balls ;

o

Nurfe the rew buds. 1. 483. Mr. Fairchild budded a paflion-tree, whofe leaves were
fpotted with yellow, into one which bears long fruit. T'he buds did not take, neverthele(s
in a fortnight yellow fpots began to fhew themfelves about three fect above the inocu-
lation, and in a thort time afterwards yellow fpots appeared on a thoot which came out
of the ground from another part of the plant. Rradley, Vol IL. p. 121, Thefc facts
are the more curjous fince from experimerts of ingrafting red currants on black (1b.
Vol.I1L.) the fruit does not acquire any change of Aavour, and by muny other experi-
ments ncither colour nor any other change is produced in the fruit wgrafted on other
ftocks.

There is an apple deferibed in Bradley’s work which is faid to have one fide of it a
fweet fruit which bous foft, and the other fide a four fruit which b als hard, which Mr.
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Fright the green Locuft from his foamy Bed,
Unweave the Caterpillar’s gluey thread ; |
Chalfe the fierce Earwig, {care the bloated Toad, 495
Arreft the {nail upon his {limy road ;
Arm with fharp thorns the Sweet-brier’s tender wood,
And dafh the Cynips from her damatk bud ;
Stcc;p in ambrofial dews the Woodbine’s bells,
And drive the Night-moth from her honey’d cells. 500
So where the Humming-bird in Chili’s bowers
On murmuring pinions robs ths pendent flowers ;
Secks, where fine pores their dulcet balm diftill,
And f{ucks the treafure with probofcis-bill ;
Fair CYPREPEDIA wi;:h fuccefstul guile 508

Kuits her fmooth brow, extinguifhes her {mile ;

Bradley fo long ago as the year 1721 ingenioufly afcribes to the farina of one of thefC
apples impregnating the other, which would feem the more probable if we confider that
each divifion of an apple is a feparajc womb, and may therefore have a feparate impreg-
nation like puppies of different kinds insone litter. The fame is faid to have occurred
in oranges and lemons, and'grapes of different colours.

Fair Cyprepedia. 1. s05. The cyprepedium from South America is fuppofed to
be of larger fize and brighter colours than that from North America from which this
print is taken; it has a Jarge globular neCary about the fize of a pidgeon’s egg of a

Part L Dd s
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A Spiders bloated paunch and jointed arms

Hide her fine form, and matk her blufhing charms
In ambufh {ly the mimic warrior lies,

And on quick wing the panting plundcrer flics. 510

2 ‘¢ Shicld the young Harveft from devouring blight,
The Smut’s dark poifon, and the Mildew white;

flethy colour, and an incifion or depreflion on its upper part, much refembling thc body
of the large Americn fpider; this globular nectary is attached to dnergent flender
petals not unlike the legs of the fame animal. This fpider 15 called by Linneus Arcnea
avicularia, with a convex orbicular thorax, the center tranfverfely excavatid, he adds
that it catches fmall birds as well as infefts, and has the venemous bite ¢ a ferpent.
Syflem Nature, Tom. I p. 1034. M. Lonvilliers dec Poincy, (Hiftoue Nat. des
Antilles, Cap. xiv. art. IIL.) calls it Phalange, and c efcribes the body to be the fize of
a pidgeon’s cgg, with a hollow on its back like a navel, and meations s catching the
humming-bird in its ftrong nets.

Thhe fimilitude of this flower to this great fpider feems to be a vegetable contrivance
to prevent the hummingsbird from plundeting its honey.  About Matlock i Derbyflure
the fly-ophris is produced, the neflary of which fo much refembles the fmall wa'l bed,
pethaps the apis ichneumonea, that it may be cafily miftaken for it at a finall ditlance.
It 1s probable that by this means it may ofren efcape being plundered.  See note on
lonicera in the next poem.

A bird of out own country called a willow-wren (Motacilla) runs up the ftem of
the crown-imperial (Frittillaria coronalis) and fips the pendulous diops within its petals.
"This fpecies of Motacilla 1s called by Ray Regulusinon criftatus.  Whate's Hift, of
Selborne. ' '

“Svicld the young barveft. 1 511, Linneus enumerates but four difc.cs of plants;
‘Eryfyche, the white tnucor or mould, with fefhle tawny hecads, with - hich the leaves
are fpunkled, as is frequent on the'hop, humulus, maple, acer, &c. R ibigo, the ferru-
gincous powder fprinkled under the leaves frequant in Iady’s mantle, 2.chemilla, &c.
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Deep-rooted Mould, and Ergot’s horn uncouth,
And break the Canker’s defolating tooth.
Firft in one point the feftering wound confin’d 515
Mincs unperceived beneath the thrivel’d rin’d
Then climbs the branches with increafing firength,
Spreads as they fpread, and lengthens with their length
—Thus the {light wound ingraved on glafs unncal’d

Runs in white lines along the lucid field ; 520

Clavus, whin the fe.ds grow out into larger horns black without, as in rye.  This
i called Frgot by the french writers.

Utlulago, when the fruit inftead of feed produces a black powder, as in barley, oats, &..
‘T'o which perhaps the honcey-dew ought to have been added, and the canker, n the
forer of which the nourifhing fluid of the plant feems to be exfuded by a retrograde
motion of the cutaneous lymphatics, as in the fweating fickuefs of the Jafl century. The
latter is a phagedenic uleer of the bark, very dettfruttive to young apple-trees, and which
m cherry-trees is attended with a depofition of gum arabic, which often terminates in the
death of the tice. ’

Ergot's horn. 1. 513. There is a difeafe frequently affes the rye in France, and
fometimes in kngland in moift feafons, which is called Ergot, or horn feed; the grain
becomes confiderably elongated and is either ftraight or crooked, containing black meal
along with the white, and appears to be pierced by infedts, which were pmlmbly the
caufe of the difeafe.  Mr., Duhamel afcribes it to this caufe, and compares it to galls on
cak-leaves. By the ufe of this bad grain amongft the poor difvafes have been produced
attended with great debility and mortification of the extremities both in France and
England. Dict Raifon, art. Siegle. Philofop. 1'ranfaék. -

On glafs unncal’d. 1. 519. The glafs makers occafionally make what they call proess,
which are cooleg. haftily, whereas the other glafs veflels are rergoved from warmer ovens
to cooler ones,#d fuffered to cool by flow degrees, which is called annealimg, or nealing
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Crack follows crack, to laws elaftic juft,
And the frail fabric fhivers into duft.

XIV. 1. ¢ Syrpus! if with morn deftru@ive Eurus
{prings,

O, clafp the Harebel with your velvet wings;
Screen with thick lcaves the Jafmine as it blows, 525
And fhake the white rime from the fhuddering Rofc ;
Whilft Amaryllis turns with graceful cafe
Her blufhing beautics, and eludes the brecze.—
Syrrus! if at noon the Fritillary droops,

With drops neéarous hang her nodding cups ; 530

them. If an unnecaled glafs be feratched by even a grain of fand falling into 1t, 1t will
feem to confider of it for fome time, or even a day, and will then crack into a thoufind
picces,

The fame happens to a fimooth furfaced lead-are in Derbyfhire, the workmen haing
cleared a large face of it fcratch it with picks, and in a few hours many tons ot it crack
to pieces and fall, with a kind of explofion.  Whitchurft’s ‘I'heory of Earth.

Glafs dropped into cold water, called Prince Rupert’s drops, explode when a fmall
part of their tails are broken off, more fuddenly ixdeed, but probably fiom the fame
caufe. Are the internal particles of thefe clattic bodies kept fo far fron' cach other by
the external cruft that they are nearly in a flate of repulfion into which ftate they arc
thrown by their vibrations from any violence applied? Or, like elaftic balls in certain
proportions fufpended in conta& with each other, can motion once b san be increafed
by their clafticity, till the whole explodes ? And can this power be ap' .ied to any mecha-
nical purpofes?
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Thin clouds of Goffamer in air difplay,
And hide the vale’s chafte Lily from the ray;

“

Whilft Erythrina o’er her tender flower
Bends all her leaves, and braves the fultry hour;—

Shicld,. when cold Hefper fheds his dewy light, 535
Mimofa’s foft fenfations from the night ;

Fold her thin foilage, clofe her timid flowers,

And with ambrofial flumbers guard her bowers;

O’cr cach warm’ wall while Cerea flings her arms,

And waftes on night’s dull eye a blaze of charms. 540

2. Round her tall Elm with dewy fingers twine

The gadding tendrils of the adventurous Vine;

With ambrofial flumbers. 1. §538. Many vegetables during the night do not feem to
refpire, but to fleep like the dormant animals and infe&ts in winter. ‘This appears from
the mimofa and many other plants clofing the upper fides of their leaves together in
their fleep, and thus precluding that fide of them from both light and air. And from
many flowers clofing up the polithed or interior fide of their petals, which we have alfo
endeavoured to thew to be a refpiratory organ. )

The irritability of plants i abugdantly evinced by the abforption and pulmonary
circulation of their juices; their fenfibility is fthewn by the approaches of the males to
the females, and of the females to the males in numerous inftances ; and, as the effential
circumflance of flecp confifts in the temporary abolition of voluntary power alone, the
ileep of plants evinces that they poflefs voluntary power; which alio indifputably appears
in many of them by clofing their petals or their leaves during cold, or rain, or darknefs,
or from mechanic violence.
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From arm to arm in gay feftoons fufpend
Her fragrant flowers, her graceful foliage bend ;
Swell with fweet juice her vermil orbs, and feed 545
Shrined in tranfparcnt:pulp Her pearly feed ;
Hang round the Orange all her filver bells,
And guard her fragrance with Hefperian fpells;
Bud after bud her polifh’d leaves unfold,
And load her branches with fucceflive gold. 550
So the learn’d Alchemift exulting fees
Rife in his bright matrafs Drana’s trees;
Drop after drop, with juft delay he pours
The red-fumed acid on Potofi’s ores ;
With {udden flath the fierce bpullitions rifc, 555
And wide in air the gas phlogiftic flics ;
Slow fhoot, at length, in many a brilliant mafs
Metallic roots acrofs the nettcd glafs ;
... Branch after branch extend their filver ftems,

Bud into gold, and bloffoms into 'é‘ems.:
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So fits enthron’d in végegiéble pridﬂé.
Imperial Kew by T hames's glittering fide ;
Obedicx;t fails from realms unfurrow’d bring
For her the unnam’d prdgeny of (fpring;
Attendant Nymf;hs her dulcet mandates hear, 565
And nurfe in foftering arms the tender Year,
Plant the young bulb, inhume’the living feed,
Prop the weak ftem, the crring tendril lead ;
Or fan in glafs-built fanes the ftranger Aowers
With milder gales, and fteep with warmer fhowers. 570
Delighted Thames through tropic. umbrage glides,
And flowers antarétic, bending o’er his tides
Drinks the new tints, the fweeté unknbwn inhales,
A:nd calls the fons of fcience to his vales.
Iﬁ one bright point admiring Nature eyes 575
The fruits and foliage of difcordant fkics,
Twines the gay ﬁprct’with the fragrant boilgh,
And bends the wreath round George’s royal brow.
—Sometimes retiring, from 'the‘public weal

Cre tranquil hour the Rovar Parrners fteal;’



[ 208 ]

Through glades exotic pafs with ftep fublime,

Or mark the growths of Britain’s happier clime ;

With beauty bloflom’d, and with virtue blaz’d,

Mark the fair Scions, that themfelves have rais’d ;

Sweet blooms the Rofc, thc towering Oak expands, (8

The Grace and Guard of Britain’s golden lands.

XV. Syrrus! who, round earth on purple pinions botne,
Attend the radiant chariot of. the morn;
Lead the gay hours along the cthereal hight,
And on each dun meridian fhower the light ; 590
SvrLpus! who from realms of equatorial day
To climes, that thudder in 'the polar ray,
From zone to zone purfuc on ﬂu‘ifting wing,
The bright perennial journcy of the fpring ; 595
Bring my rich Balms from Mccca’s hallow’d glades,
Sweet flowers, that glitter in Arabia’s fhadcs ;
Fruits, whofe fair forms in bright fuceeffion glow

Gilding the Banks of Arno, or of Po;

o
v
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Each leaf, whofe fragrant fteam with ruby lip
Gay China’s nymphs from pi¢ur’d vafes fip ; 600
Each {picy rind, which fultry India boafts,
Scenting the night-air round her breezy coafts ;
Roots whofe bold ftems in bleak Siberia blow,
And gem with many a tint the eternal fnow ;
Barks, whofe broad umbrage high in ether waves 605
O’cer Andc’s fteeps, and hides his‘golden caves ;
~—And, where yon oak extcnds his dufky fhoots
Wide o'cr the rill, that bubbles from his roots ;
Bencath whofc arms, proteéted from the ftorm
A turf-built altar rears it’s ruftic form; 610
SyLpus ! with religious hands Irefh garlands twine,

And deck with lavifh pomp Hvygera’s fhrine.

¢¢ Call with loud voice the Sifterhood, that dwell
On floating cloud, wide wave, or bubbling well ;
Stamp with charm’d foot, convoke the alarmed Gnomes

From golden beds, and adamantine domes ; 615
Ec
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Each from her {phere with beckoning arm invite,
Curl’d with red flame, the Veftal Forms of light.
Clofe all your fpotted wings, in lucid ranks
Prefs with your bending knees the crowded banks, 620
Crofs your meek arms, incline your wreathed brows,

And win the Goddefs with unwearied vows.

¢« Oh, wave, Hycela! o’cr BriTann1ia’s throne
Thy ferpent-wand, and mark it for thy own
Lead round her breezy coafts thy guardian tiains, 625
Her nodding forefls, and her waving plains ;
Shed o'er her peopled realms thy beamy {mile,

And with thy airy temple crown her iflc !”

The Gopprss ceafed,—and calling from afar
The wandering Zephyrs, joins them to her car; 630
Mounts with light bound, and graceful, as fhe bends, -
Whirls the long lafh, the flexile rein extends
On whifpering wheels the filver axle {lides,

Climbs into air, and cleaves the cryftal tides ;
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Burft from its pearly chains, her amber hair
Streams o’ef her ivory ﬂ16u1ders, buoy’'d in air;
Swells her white veil, with ruby clafp confined
Round her fair brow, and undulates behind 3

The leflening courfers rife in fpiral rings,

635

Pierce the flow-failing clouds, and ftretch their fhadowy

wings.

640
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Verfes omitted by miftake, to be infertcd after line 320.
Canto I11. page 140.

Here her fad Confort, {tealing through the gloom
Ofr murmuring cloyfters, gazes on her tomb
Hangs in mute anguifth o’cr the {cutchcon’d hearle,
Or graves with trembling ftyle the votive verfe.
< Sexton! oh, lay beneath this facred fhrinc,
When Time’s cold hand thall clofe my aching eyes,
Oh, gently lay this wearicd carth of mine,
Where wrap'd in night my loved Mircena lies.
¢« So Thall with purer joy my {pirit move,
When the laft trumpet thrills the caves of Death,
Catch the firft whifpers of my waking love,
And drink with holy kifs her kindling breath.
¢« The {potlefs Fair, with plufh cthereal warm,
Shall hail with fwceter fmile returning day,
Rife from her marble bed a brightar form,
And win on buoyant flep her airy way.
¢ Shall bend approved, where beckoning hofts invite,
On clouds of filver her adoring l;ncc,
Approach with Seraphim the throne of light,

—And Bravry plead with angcel-tongue {or Mel”
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ADDITIONAL NOTES.

NOTE L—METEORS.

Fibevial Forms 1 yoi Fafe the ! soting flars,
Or yoke the wwllicd lightuings {. vourscars.
Cantol. L 115,

HE R feemr ro be three conventric ftrata of our incumbent atmofphere; in
Sl otween then, are produced four kinds of meteors ; lightning, fhootirg fiars,
fic- bt aed northera lights, Firft, the lower region of air, or that which is denfe enough
1 1onit by the adhefion of its particles the defcent of condenfed vapour, or clouds, which
may atend trom one to three or four miles lugh.  In this region the common lightning is
pioduced trom the accumulation or defeél of eleétric matter in thofe floating ficlds of vapour
e e in refpeét 1o each other, or in refpe&t to the eartl: beneath them, or the diffolved
vapons above them, which 1s conflantly varying both with the change of the form of the
Jdowete, which thus evolve a greater or lefs furface; and alf- with their ever-changing
dooeee o candentation, As the liphtning is thus produced in denfe air, it proceeds but
a4 thort cotrl o account of the meater refiftance which it encounters, is attended with
Flond e \ph Gur, nd appear. wath o red lipht,

s TThe feeond aegien of the mnuﬁ)hu\ I ‘uppofe to be that which has too little
cenacity ta pport condenfed vapour or doudss out which yet contains invifible vapour,
coowvater n acrid folution. Thas aerial fohirioe. of water differs from that diffolved in the
imatier of heaty as it is fupported by s adhefion to the particles of air, and is not pre-
cipitated by cold.  In this ftratum it feemns probable that the meteors called fhooting
frar> are produced; and that they confift of clefiric {parks, or lightning, pafling from
ouie regaon to another of thefe mvxﬁblp fields of aero-aqueous folution. The height of
thefe fhooting, ftars has not yet been afcertained by fufficient obfervation; Dr. Blagden
<esks then fituation is lower down in the aumofphere than that of fireballs, which he
¢o jeftures from their (wift apparent motion, and afcribes their fmallnefls to the more
minute divifion of the eletric matter of which they are fuppofed to confift, owing to

A
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the geater refiftance of the denfer medium through which they pafs, than that in which
the ﬁrc-ba]ls exift. Mr. Brydone obferved that the fhooting flars appeared to him to be
as high in the atmofphere, when he was near the fummit of mount Etna, as they do
when obferved from the plain.  Phil. T'ran. Vol. LXIIL

As the ftratum of air, in which fhooting ftars are fuppofed to exift is much rarer
than that in which lightning refides, and yet much denfer than rhat in which fire-
balls are produced, they will be attrafted at a greater diftance than the former, and
at a lefs than the latter. From this rarity of the air fo fmall a found will be pro-
duced by their explofion, as not to reach the lower parts of the atmofphere; their
quantity of light from their greater diflance being fmall, is never feen through denfe
air at all, and thence does not appear red, like lightning or fire balls. ‘There arc
no apparent clouds to emit or to attract them, becaufe the conftiruent parts of thefe
acro-aqueous regions may poflefs an abundance or deficiency of cleéiric matter and yet
be in perfect reciprocal folution. And laftly their apparent train of light is probably owing
only to a continuance of their impreflion on the eye; as when a fire-ftick is whir'ed in
the dark it gives the appearance of a compleat circle of fire: for thefe white train, of
thooting ftars quickly vanifh, and do not feem to fet any thing on fire in their pafiige,
as fecmis to happen in the tranfit of fire-balls.

3. The fecond region or ftratum of air terminates I fuppofe where the twilight ccazes
to be refracted, that is, where the air is 3000 times rarer than at the furface of the earth;
and where it feems probable that the common air ends, and is furrounded by an atmo-
fphere of inflammable gas tenfold rarer than itfelf. In this region I belicve fire-balls
fometimes to pafs, and at other times the northern lights to exift. One of the ¢ fire-balls
or draco volans, was obferved by Dr. Pringle and many others on Nov. 26, 1758, which
was afterwards eftimated to have been a mile and a half in circumference, to have been
about one hundred miles high, and to have moved towards the north with a velocity of
near thirty miles in a fecond of time. Khis meteor had a real tail many miles long,
which threw off fparks in its courfe, and the whole exploded with a found like dlﬁnnt
thunder. Philof. Tranf. Vol. LI

Dr. Blagden has related the hiftory of another large meteor, or fire-ball, which was
fcen the 18th of Auvgufl, 1783, with many ingenious obfervations and conjectures.
T his was eftimated to be between 60 and 70 miles high, and to travel 1000 miles at the
rate of about twenty miles in a fecond. This fire-ball had likewife a real train of light
left behind it in its paffage, which varied in colour; and in fome part of its courfe gave
off {parks or explofions where it had been brighteft; and a dufky red ftreak remamed
vifible perhaps a minute. Philof. Tranf. Val. LXXIV

"I'hefe fire-balls differ from lightning, and from (hdoting flars in many remarkable
circumftances ; as their very great bulk, being 2 mile and a bulf in diameter; their tra-
velling 1000 miles nearly horizontally; their throwing off fparks in their paffage; and
changing colours from bright blue to dufky red ; and leaving a train of fir¢ behind them,
continuing about a minute. They differ from the northern lights in n. being diffufed,
but pafling from one point of the heavens to another in a defined '.ae; and this ina
region above the ciepuicular atmofphere, where the air is 3000 times rarer than at the
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furface of the earth. There has not yet been even a conjefture which can account for
thefe appearances I-~~One 1 fhall therefore hazard ; which, if it does not inform, may
amufe the reader.

In the note on 1. 123, it was fhewn that there is probably a fupernatant fratum of
inflammable gas or hydrogene, over the common atmofphere; and whofe denfity at the
furface where they meet, muft be at leaft ten times lefs than that upon which it {wims;
like chemical ether floating upon water, and perhaps without any real conta&t. 1. In
this region, where the aerial atmofphere terminates aud the inflammable one begins, the
quantity of tenacity or refiftance muft be almoft inconceivable ; in which a ball of clec-
tricity might pafs 1000 miles with greater eafe than through a thoufandth part of an
inch of glafs. 2. Such a ball of eleétricity paffing between inflammable and common air
would fet fire to them in a line as it paffed along; which would differ in colour accord-
ing to the greater proportionate commixture of the two airs; and from the fame caufe
there might occur greater degrees of inflammation, or branches of fire, in fome parts of
its courfe.

As thefe fire-balls travel in a defined line, it % pretty evident from rhe known laws of
electricity, that they muft be attra&ted; and as they are a mile or more in diameter, they
muft be emitted from a large furface of eleciric matter ; becaufe large nobs give larger
fparks, lefs diffufed, and more brightly luminous, than lefs ones or points, and refift
more forceably the emiflion of the electric matter. 'What is there in nature can attrat
them at {o great a diftance as 1000 miles, and fo forceably as to detach an eleétric fpark
of a mile diameter? Can volcanos at the time of their eruptions have this effe, as they
arc generally attended with lightning? Future obfervations muft difcover thefe fecret
operations of nature! As a ftream of common air is carried along with the paflage of
eleciric aura from one body to another; it is eafy to conceive, that the common air and
the inflammable air between which the fire-ball is fuppofed to pafs, will be partially
intermixed by being thus agitated, and fo far as it becomes intermixed it will take fire,
and produce the linear flame and branching fparks above deferibed. In this circumftance
of their being attracted, and thence pafling in a defined line, the fire-balls feem to differ
{rpm the corufcations of the aurora boyealis, or northern lights, which probably take
place in the fame region of the atmofphere; where the common air exifls in extreme
tenuity, and is covered by a fill rarer fphere of inflammable gas, ten times lighter than
itfelf.

As the eleCric fireams, which conftitute thefe northern lights, feem to be repelled or
radiated from an accumulation of that fluid in the north, and not attratted like the fire-
balls; this accounts for the diffufion of their light, as well as the filence of their paffage; |
while their variety of colours, and the permanency of them, and even the breadth of
them in different places, may dependon their fetting on fire the mixture of inflammable
and common air through’ which they pafs; as feems to happen in the tranﬁt of the
fire- balls.

A2 -
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It was obferved by Dr. Pricftley that the eleétric fhock taken throngh inflammable air
was red, in common air it is blueifh; to thefe circumftances perhaps fome of the colours
of the northern lights may bear analogy ; though the denfity of the medium through
which light is feen muft principally vary its colour, as is well explained by Mr. Morgan.
Phil. Tranf. Vol. LXXV. Hence lightning is red when feen through a dark cloud, or
near the horizon ; becaufe the more refrangible rays cannot permeate fo denfe a medium,
But the thooting ftars confift of white light, as they arc generally feen on clear nights,
and ncarly vertical : in other fituations their light js probably too faint to come to us.
But as in fome remarkable appearances of the northern lights, as in March, 1716, all
the prifmatic colours were feen quickly to fucceed each other, thefe appear to have been
owing to real combuftion; as the denfity of the interpofed medium could not be fuppofed
to change fo frequently; and therefore thefe colours muft have been owing to different
degrees of heat according to Mr. Morgan’s theory of combuftion. In Smith’s Optics,
p. 69. the prifiatic colours, and optical deceptions of the northern lights are defcribed
by Mr. Cotes.

The Torricellian vacuum, if perfefily frec from air, is faid by Mr. Morga: and
others to be a perfe&t non-conductor. « This circumftance therefore would preciude the
elefiric fireams from rifing above the atmofphere.  But as Mr. Morgan did not 1+ to
pafs an eleétric thock thronugh a vacuum, and as air, or fomething containing air, fur-
rounding the tranfit of electricity may be neceffary to the production of light, the con-
clufion may perhaps flill be dubious. If however the ftreams of the northern lights werc
fuppofed to rife above our atmofphere, they would only be vifible at each extiemity of
their courfe; where they emerge from, or are again immerged into the atmofphere; but
not in their journey through the vacuum ; for the abfence of electric light in 4 vacuum is
fufficiently proved by the common experiment of fhaking a baromcter in the dark; the
ele@ricity, produced by the friction of the mercury in the glafs at its top, is luminous if
the barometer has a little air in it; but there is no light if the vacuum be complete.

The aurora borealis, or northern dawn, is very ingenioufly accounted for by Dr.
Franklin on principles of eleétricity. He premifes the following electric phenomena :
1. that all new fallen fiiow has much pofitive ele&ricity ftanding on its furface. 2. T'hst
about twelve degrees of latitude round the poles are covered witha cruft of eternal ice,
which is impervious to the electric fluid. 3. That the denfe part of the atmofphere rifes
but a few miles high; and that in the rarer parts of it the cle@ric fluid will pafs to almofl
any diflance.

Hence he fuppofes therc muft be a great accumulation of pofitive cle@ric matter on the
frefh fallen fnow in the polar regions; which, not being able to pals through the cruft of
ice into the earth, mufl rife into the rare air of the upper parts of our atinofphere, which
will the leaft refift its paffage; and paffing towards the equator defcend upain into the
denfer atmofphere, and thence into the carth in filent ftreams.  And that many of the
appearances attending thefe lights are optical deceptions, owing to the fituation of the

cye that Leholds them; which makes all afcending parallel lines appear 10 converge to a
point,
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The idea, above cxplained in note on 1. 123, of the exiftence of a fphere of inflam-
mable gas over the aerial atmofphere would much favour this theory of Dr. Franklin;
becaufe in that cafe the denfe aerial atmofphere would rife 2 much lefs height in the
polar regions, diminithing almoft to nothing at the pole itfelf; and thus give an
cafier paffage to the afcent of the cledtric fluid. And from the great difference in
the fpecific gravity of the two airs, and the velocity of the earth’s rotation, there
muft be a place between the poles and the cquator, where the fuperior atmofphere
of inflammable gas would terminate; which would account for thefe fireams of the
aurora borealis not appearing near the equator; add to this that it is probable the cleftric
fluid may be heavier than the magnetic one; and will thence by the rotation of the
earth’s furface afcend over the magnetic one by its centrifugal force ; and may thus be
induced to rife through the thin ftratum of aerial atmofphere over the poles.  See note
on Canto II. 1. 193. [ fhall have occafion again to mention this great accumularion of
inflammable air over the poles; and ro conjeéture that thefc northern lights may be pro-
duced by the union of inflammable with common air, without the afliftance of the
cle@ric fpark to throw them into combufiion.

The antiquity of the appearance of northern lights has been doubted ; as none were
recorded in our annals fince the remarkable one on Nov. 14, 1574, till another remark-
able one on March 6, 1710, and the three following nights, which werc feen at the
fame time in Ireland, Ruffia, and Poland, extending ncar 30 degrees of longitude and
from about the soth degree of latitude over almoft all the north of Europe. There is
however reafon to believe them of remote antiquity though inaccurately deferibed; thus
the following curious paffage from the Book of Maccabees, (B. II. c. v.) is fuch a de-~
feription of them, as might probably be given by an ignorant and alarmed people.
« Through all the city, for the fpace of almoft forty days, there were feen horfemen run-
ning in the air, in cloth of gold, and armed with lances, like a band of foldiers; and
troops of horfemen in array’ encountering and running one agamitt another, with thak-
ing of fhiclds and multitude of pikes, and drawing of fwords, and cafting of darts, and
olittering of golden ornaments and harnefs,”
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NOTE II.——PRIMARY COLOURS.

Cling round the aerial bow with prifms bright,
And pleafed untwift the fevenfold threads of light. Canto L. L 117.

THE manner in which the rainbow is produced was in fome meafure underftood
before Sir lfaac Newton had difcovered his theory of colours. The firft perfon who
exprefsly thewed the rainbow to be formed by the refleition of the funbeams from drops
of falling rain was Antonio de Dominis. This was afterwards more fully and diftinctly
explained by Des Cartes. But what caufed the diverfity of its colours was not then un-
derftood ; it was referved for the immortal Newton to difcover that the rays of light con-
fifted of feven combined colours of different refrangibility, which could be feperated at
pleafure by a wedge of glafs. Pemberton’s View of Newton.

Sir Ifaac Newton difcovered that the prifinatic fpe€trum was compofed of feven colours
in the following proportions, violet 80, indigo 40, blue 60, green 60, yellow 48, oranpe 27,
red 45. If all thefe colours be painted on a circular card in the proportions above ineu-
tioned, and the card be rapidly whirled on its center, they produce in the eye the sinfa-
tion of white. And any one of thefe colours may be imitatéd by painting a card with
the two colours which are contiguous to it, in the fame proporticns as in the (pectrum,
and whirling them in the fame manner.

My ingenious friend, Mr. Galton of Birmingham, afcertained in this manner by a fet
of experiments the following propofitions; the truth of which he had preconceived from
the above data.

1. Any colour in the prifmatic fpeCtrum may be imitated by a mixture of the two
colours contiguous to it.

2. If any three fucceffive colours in the prifmatic {pectfum are mixed, they compofc
only the fecond or middlemoft colour.

3. If any four fucceflive colours in the prifmatic fpe@trum be mixed, a tint imilar to
a mixture of the fecond and third colours wilé be produced, but not precifely the faine,
becaufe they are not in the fame proportion.

4. If beginning with any colour in the circular {fpetrum, you take of the fecond
colour a quantity equal to the firft, fecond, and third; and add to that the fifth colour,
equal in quantity to the fourth, fifth, and fixth; and with thefe combine the feventh
colour in the proportion it exifts in the fpetrum, white will be produced. Becaufe the
firft, fecond, and third, compofe only the fecond ; and the fourth, fifth, and iixth, com-
pofe only the fifth ; therefore if the feventh be added,‘ the fame effeét is produced, as if
all the feven were employed.

5, Beginning with any colour in the circular {pectrum, xf you take a tint compofed of
a certain proportion of the fecond and third, (equal in quantity to the fi:{i, fecond, third,
and fourth,) and add to this the fixth colour equal in quantity to th: fifth, fixth, and
feventh, white will be produced.
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From thefe curious experiments of Mr. Galton many phenomena in the chemical
changes of colours may probably become better underftood ; cfpecially if, as I fuppofe,
the fame theory muft apply to tranfmitted colours, as to reflected ones. Thus it is well
known, that if the glafs of mangonefe, which is a tint probably compofed of violet and
indigo, be mixed in a certain proportion with the glafs of lead, which is yellow; that the
mixture becomes tranfparent.  Now from Mr. Galton’s experiments it appears, that in
refleted colours fuch a mixture would produce white, that is, the fame as if all the colours
were refleéted.  And therefore in tranfmitted colours the fame circumftances muft pro-
ducc tranfparency, that is, the fame as if all the colours were tranfmitted. For the
particles, which conftitutc the glafs of mangonefe will tranfmit red, violet, indigo, and blue;
and thofe of the glafs of lead will tranfmit orange, yellow, and green; hence all the
primary colours by a mixture of thefe glaffes become tranfmitted, that is, the glafs
becomes tranfparent.

Mr. Galton has further obferved that five fucceffive prifmatic colours may be com-
bined in fuch proportions as to produce but one clour, a circumftance which might be
of confequence in the art of painting. For if you begin at any part of the circular
fpectrum above defcribed, and take the firft, fecond, and third colours in the proportxons
in which they exitt in the fpe@trum; thefe will compofe only the fecond colour equal in
quantity to the firft, fccoud, and third ; add to thefe the third, fourth, and fifth in the
proportion they exift in the fpeftrum, and thefe will produce the fourth colour equal in
quantity to the third, fourth, and fifth. Confequently this is precifely the fame thing, as
mixing the fecond and fourth colours only; which mixture would only produce the third
colour.  "U'hercfore if you combine the firft, fecond, fourth, and fifth in the proportions
in which they cxift in the fpeétrum, with double the quantity of the third colour, this
third colour will be produced. It is probable that many of the unexpeéted changes in
mixing colours on a painter’s cafle, as well as in more fluid chemical mixtures, may
depend on thefe principles rather than on a new arrangement or combination of their

minute particles.
Mr. Gualton further obferves, that white may uuiverfally be produced by the com-

bination of one prifinatic colour, and a tine intermediate to two others. Which tint may
be diftinguithed by a name compounded of the two colours, to which it is intermediate.
Thus white is produced by a mixture of red with blue-green. Of orange with indigo-
blue. Of Yellow with violet-indigo. Of green with red-violet. Of blue with Orange-red.
Of indigo with yellow-orange. Of violet with green-yellow. Which he further remarks
exa@tly coincides with the theory and facts mentioned by Dr. Robert Darwin of Shrewf-
bury in his account of ocular {pecra; who has fhewn that when one of thefe contrafted
colours has been long viewed, a fpe€trum or appearance of the other becomes vifible in
the fatigued eyc. Philof. Tranf. Vol. LXXVL for the year 1786.

Thefe cxpenmmts of Mr. Galton might much aflit the copper-plate printerg of
callicoes and papers in colours; as three colours or more might be produced by two
copper-plates.  Thus fuppofe fome yellow figures were put on by the firft plate, and
upon fome parts of thele yellow figures and on other parts of the ground blue was laid
on by another copper-plate. The three colours of yellow, blug, and green might be
produ~>d; as green leaves with yellow and blue flowers. .



NOTE III.——COLOURED CLOUDS.

Eve's filken couch with gorgeous tints adorn,
Or fire the arvowy throne of rifiug mora.
: Cantol. L 110,

THE rays from the rifing and fetting fun are refraéted by our {pherical atmeofphere,
hence the moft refrangible rays, as the violet, indigo, and blue are refleted in greater
quantities from the morning and evening fkies; and the leaft refrangible ones, as red
and orange, are laft feen about the fetting fun. Hence Mr. Beguelin obferved that the
thadow of his finger on his pocket-book was much bluer in the morning and evening,
when the thadow was about eight times as long as the body from which it was projected.
Mr. Melville obferves, that the blue rays being more refrangible are bent dovn in the
evenings by our atmofphere, while the red and orange being lefs refrangible conzimue to
pafs on and tinge the morning and "evening clouds with their colours.  See Pri@iley’s
Hiftory of Light and Colours, p. 440. But as the particles of air, like thofv of wate,
are themielves blue, a bluc fhadow may be feen at all times of the day, though much
more beautifully in the mornings and evenings, or by means of a candle in the middle
of the day. For if a thadow on a picce of white paper is produced by placing your finger
between the paper and 2 candle in the day light, the fhadow will appear very bluc; the
yellow light of the candle upon the other parts of the paper apparently de-pens the blue
by its contraft ; thefe colours being oppofite to cach other, as explained - note II.

Colours are produced from clouds or mifts by refra&tion, as well as by reflection,
In riding in the night over an unequal country I obferved a very beautiful coloured
halo round the moon, whenever I waé covered with a few feet of mift, as I afcended
from the vallies ; which ceafed 1w appear when 1 orofe above the mift. This [ fuppofe
was owing to the thinne(s of the ftratumn of mift, in which I was immerfed ; had it been
thicker, the colours refra®ed by the finall drops, of which a fog confifts, would not
have paffed through it down to my eye. .

There is a bright fpot fcen on the cornea of the cye, when we face a window, which
is much attended to by portrait painters ; this is the light reflelted from the fpherical
furface of the polithed cornea, and brought to a focus; if the obferver is placed in this
focus, he fees the image of the window; if he is placed before or behind the focus, he
only fees a luminous fpot, which is more luminous and of lefs extent, the nearer he
approaches to the focus, ‘The luminous appe?.rancé of the eycs of animals in the dutky
corners of a room, or in holes in the earth, may arife in fome inftances from the fame
principle; viz. the reflection of the light from the fpherical cornea; which will be coloured
ved or blue in fome degree by the morning, evening, or meridian light; or by thg objcéls
from which that light is previoufly refleted. In the cavern at Colerook Dale, where
the mineral tar cxfudes, the eyes of the horfe, which was drawin: a cart from within
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towards the mouth of it, appeared like two balls of phofphorus, when he was above 100
yards off, and for a long time before any other part of the animal was vifible. In this
cafe I fufpeé the luminous appearance to have been owing to the light, which had entered
the eye, being refleted from the back furface of the vitreous humour, and thence emerg-
ing again in parallel rays from the animals eye, as it does from the back furface of the
drops of the rainbow, and from the water-drops which lie, perhaps without contadt, on
cabbage-leaves, and have the brilliancy of quickfilver. This accounts for this luminous
appearance being beft feen in thofe animals which have large apertures in their iris, as in
cats and horfes, and is the only part vifible in obfcure places, becaufe this is a better re-
fle@ing furface than any other part of the animal. If any of thefe emergent rays from the
animals eye can be fuppofed to have been refleéted from the choroid coat through the
femi-tranfparent retina, this would account for the coloured glarc of the eyes of dogs or
cats and rabits in dark corners. ¢

NOTE IV.—COMETS,

Alarm with comet-blaze the fapphire plain,

The wan ftars glimmering through its filver irain.
Canto L. I 134,

THERE have been many theories invented to account for the tails of comets. Sir
Ifaac Newton thinks that they confift of rare vapours raifed from the nucleus of the comet,
and fo rarefied by the fun’s heat as to have their general gravitation diminithed, and that
they in confequence afcend oppofite to the fun, and from thence reflect the rays of light.
Dr. Halley compares the light of the taxls of comets to the fireams of the aurora berea,hs,
and'other eleftric efluvia. Philof. 'Tran{ No. 347.

Dr. Hamilton obferves that the light of fmall ftars are feen undiminifhed through
both the light of the tails of comets, and of the aurora borealis, and has further illuftrated
their ele@tric analogy, and adds that the tails of comets confift of a lucid felf-fhining fub-
ftance which has not the power of refracting or refle@ing the rays of light. Effays.

The tail of the comet of 1744 at one time appeared 'to extend above 16 degrees from
its body, and muft have thence been above twenty three millions of miles long. And’
the comet of 1680, according to the galculations of Dr. Halley on November the 11th,
was not above one femi-diymeter of the earth, or lels than 4000 miles to the northward
of the way of the earth; at which time had the earth been in that part of its orbit, what
might have been the confequence ! no one would probably have furvived to have
regificred the tremendous effeéls.

B
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The comet of 1531, 1607, and 1682 having returncd in the year 1759, according to
Dr. Hallcy’s predi@ion in the Philofl Tranf. for 1705, there feems no reafon to doubt
that all the other comets will return after their proper periods. Aftronomers have in
general acquiefced in the conjeéture of Dr. Halley, that the comets of 1532, and 1661
are onc and the fame comet, from the fimilarity of the elements of their orbits, and werc
therefore induced to expeét its return to its perihelium 1789. As this comet is liable to
be difturbed in its afcent from the fun by the planets Jupiter and Saturn, Dr. Matkelyne
expected its return to its perihelium in the beginning of the year 1789, or the latter end
of the year 1788, and certainly fometime before the 27th of April, 1789, which prc-
diction has not been fulfilled.  Phil. Tranf. Vol. LXXVL

NOTE V.—SUN’S RAYS.

Or give the fur’s phlogifiic orb to roll. " CanrtoL L 150,

T HE difpute among philofophers about phlogifton is not concerning the exiflence of
an inflammable prmcxplc, but rather whether there be one or more inflammable principles.
"Ihe difciples of Stahl, which till lately included the whole chemical world. believed in
the identity of phlogifton in all bodies which would flame or calcine. Tiie difciples of
Lavoifier pay homage to a plurality of phlogiftons under the various names of charcoal,
fulphur, metals, &c. Whatever will unite with pare air, and thence compofe an acid, is
efteemed in this ingenious theory to be a different kind of phlogiftic or infainmable body.
At the fame time there remains a doubt whether thefe inflammable bodies, as metals,
fulphur, charcoal, &c¢. may not be compounded of the fame phlogifton along with fome
other matcrial yet undifcovered, and thus an unity of phlogifton exift, as in the theory of

Stahl, though very differently applicd in the explication of cheinical phenomena.

Some modern philofophers are of opinion that the fun is the great fountain from
which the carth and other plancts derive all the phlogifton which they poflefs; and that
this is formed by the combination of the folar rays with all opake bodies, but particularly
with the leaves of vegetables, which they fuppofe to be organs adapted to ablorb them,
And that as animals reccive their nourifhment from vegetables they alfo obtain in‘a
focondary manner their phlogifton from the fun. And laftly as great maffes »f the mineral
kinpdom, which have been found in the thin cruft of the earth which human labour has
penctrated, have evidently been formed from the recrements of anima! and vegetable
bodics, thufe alfo are fuppofed thus to have derived their phlogifion fron: the fun.

Another opinion concerning the fun’s rays is, that they are not I minous till they
arrive at our atmolphere ; and that there uniting with fome part of t'.c air they produce
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, combuftion, and light is emitted, and that an etherial acid, yet undifcovered, is formed
from this combuftion. '

T'he more probable opinion is perhaps, that the fun is a phlogiftic mafs of matter,
whole furface is in a ftate of combuftion, which like other burning bodies emits light
with immenfe velocity in all direftions ; that thefc rays of light a& upon all opake
bodies, and combining with them either difplace or produce their clementary heat, and
become chemically combined with the phlogiftic part of them; for light is given out
when phlogiftic bodics unite with the oxygenous principle of the air, as in combuftion,
or in the reduétion of metallic calxes; thus in prefenting to the flame of a candle a letter-
wafer, (if it be coloured with red-lead,) at the time the red-lead becomes a metallic drop,
a flath of light is perccived. Dr. Alexander Wilfon very ingenioudly endeavours to prove
that the fun is only in a flate of combuftion on its furface, and that the dark fpots feen on
the difk are excavations or caverns through the luminous cruft, fome of which are 4000
miles in diameter.  Phil. Tranfl 1774.  Of this 1 fhall have occafion to fpeak agaun

NOTE VIL—CENTRAL FIRES.

Round ber flill centre tread the burning foil,
And watch the billowy Lavas, as they boil. Canvtol. L 139,

M. DE MAIRAN ina paper publithed in the Hiftoire de I’Academic de Sciences,
1765, has endeavourced to fhew that the earth reccives but a fmall part of the heat which
it poflefles, from the fun’s rays, but is principally heated by fires within itfelf. He thinks
the *fun is the caufe of the viciffitudes®of our feafons of fummer and winter by a very
{mall quantity of heat in addition to that already refiding in the earth, which by emana-
tiuns from the centre to the circumference renders the furface habitable, and without
which, though the fun was conftantly to illuminate twe thirds of the globe at once,
with a heat equal to that at the equator, it would foon become a mafs of folid ice.  His
reafonings and calculations on this fubject are too long and too intricate to be in-
férted here, but are equally curio'us and ingenious and carry much conviction along with
them. »

‘T'he opinion that the ctnter of the earth confifts of a large mafs of burning lava, has
been efpoufed by Boyle, Boerhave, and many other philofophers. Some of whowm con-
fidering its fuppofed effeéts on vegetation and the formation of minezals have called it a
fecond fun. ‘There are many arguments in fupport of this opinion. 1. Becaufe the
power of the fun does not extend much beyond ten feet deep into the earth, all below
being in winter and fummer always of the fame degree of heut, viz. 48, which being
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much warmer than the mildeft froft, is fuppofed to be fuftained by fome internal diftant
fire. Add to this however that from experiments made forhe years ago by Dr. Franklin :
the fpring-water at Philadelphia appeared to be of 52° of heat, which feems further to
confirm this opinion, fince the climates in North America are fuppofed to be colder
than thofe of Europe under fimilar degrees of latitude. 2. Mr. De Luc in going 1359
feet perpendicular into the mines of Hartz on July the 5th, 1778, on a very fine day found
the air at the bottom a little warmer than at the top of the fhaft. Phil. Tranf. Vol
LXIX. p. 488. In the mines in Hungary, which are 500 cubits deep, the heat becomes
very troublefome when the miners get below 480 feet depth.  AMorinus de Locis fubter.
p- 131. But as fome other deep mines as mentioned by Mr. Kirwan are faid to poffefs but
the common heat of the earth; and as the cruft of the globe thus penetrated by human
labour is fo thin compared with the whole, no certain deduction can be made from thefe
fats on either fide of the queftion. 3. The warm-fprings in many parts of the earth at
great diftance from any Voleanos feem to originate from the condenfation of vapours
arifing from water which is boiled by fybterraneous fires, and cooled again in their paf-
fage through a certain length of the cplder foil ; for the theory of chemical folutior: will
not explain the equality of their heat at all {eafons and through fo many centuries. See
note on Fucus in Vol. II. See a letter on this fubjelt in Mr. Pilkinton’s View of Derby-
thire from Dr. Darwin. 4. From the fitoations 6f volcanos which are always found
upon the fummit of the higheft mountains. For as thefe mountains have been lifted up
and lofe feveral of their uppermoft ftrata s they rife, the loweft ftrata of the earth yet
known appear at the tops of the higheft hills; and the beds of the Volcanc: upon thefe
hills muft in confequence belong to the loweft firata of the earth, confifiinug perhaps of
granite or bafaltes, which were produced before the exiftance of animal or vegetable
bodies, and might conftitute the original nucleus of the earth, whith 1 have fuppofed
to have been proje&ed from the fun, henge the volcanos thémfelves appear to be fpira.
cula or chimneys belonging to great central fires. It is probably owing to the efcape of
the elaftic vepours from thefe {piracula that the modern earthquakes are of fuch finall ex-
tent compared with thofe of remote antiquity, *of which the veftiges remain all over the
globe. 5. The great fize and height of the continents, and the great fize and depth of
the South-fea, Atlantic, and other oceans, evince that the firft earthquakes, which pro-
duced thefe immenfe changes in the globe, muft have been occafioned by central fires.
6. The very diftant and expeditious communication of the fhocks of fome great earth-
quakes. Thc earthquake at Lifbon in 1755 was perceived in Scotland, in the Peak of
Derbyfhire, and in many other diftant parts of Europe. The percuflions of it travelled
with about the velocity of found, viz. about thirteen mifes in a minute. The earthquake
in 1693 extended 2600 leagues. (Goldfmith’s Hxﬂory ) Thelz phenomena are eafily ex-
plained if the central parts of the earth confift of a fluid lava, as a percuflion on one part
of fuch a fluid mafs would be felt on other parts of its confining vault, like a firoke on a
fluid contained in a bladder, which however gentle on one fide is perceptible to the hand
placed on the other; and the velocity with which fuch a concuffion vould travel would
be that of found, or thirteen miles in a minute. For further informiation on this part of
the fubject the redler is referred to Mr, Midhell’s excellent Treatife on Earthquakes in the
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Philof. Tranf. Vol. LI. 7. That there is a cavity at the center of the carth is made pro-
bable by the late experiments on the attra&tion of mountains by Mr. Mafkerlyne, who fup-
pofed from other confiderations that the denfity of the earth near the furface fhould be
five times lefs than its mean denfity. Phil. Tran{. Vol. LXV. p. 498. But found from
the attraction of the mountain Schehallien, that it is probable, the mean denfity of the
carth is but double that of the hill. Ibid. p. 532. Hence if the firft fuppofition be well
founded there would appear to be a cavity at the centre of confiderable magnitude, from
whence the immenfe beds and mountains of lava, toadftone, bafaltes, granite, &c., have
been protruded. 8, The variation of the compafs can only be accounted for by fup-
pofing the central parts of the earth to confift of a fluid mafs, and that part of this fluid
is iron, which requiring a greater degree of heat to bring it into fufion than glafs or other
wetals, remains a folid, and the vis inertiz of this fluid mafs with the iron in it, occafions
it to perform fewer revolutions than the cruft of folid earth over it, and thus it is gradu-
ally left behind, and the place where the floating iron refides is pointed to by the direét
or retrograde motions of the magnetic needle. , This feems to have been nearly the
opinion of Dr, [Jalley and Mr, Euler.

P ]

NOTE VIL—LELLEMENTARY HEAT.

Or fphere on fpbexe in widening waves expand,
/nd glad with gewial warmth the incumbent land. Canto L. L 143.

«A CERTAIN quantity of heat fegms to be combined with all bodies befides the
fenfible quantity which gravitates like the cleéric fluid amongft them, This combined
heat or latent heat of Dr. Black, when fet at liberty by fermentation, inflammation,
cryftallization, freezing, or other chemical attralions producing new combinations, pafies
as a fluid element into the furrounding bodies. And by thawing, diffufion of neutral
falts in water, melting, and other chemical fo/utions, a portion of heat is attradted from
the bodies in vicinity and enters into or becomes combined with the new folutions.

Hence a combination of metals with acids, of effential oils and acids, of alcohol and
water, of acids and water, give out leat; whilft a fa/ution of fnow in water or in acids,
and of neutral falts in water, attra& heat from the furrounding bodies. So the acid of
nitre mixed with oil of cloves unites with it and produces a moft violent flame; the fame
acid of nitre poured on fnow inftantly diffolves it and produces the greateft degree of cold
yet known, by which at Peterfburgh quickfilver was firft frozen in 1760.

Water may be cooled below 322 without being frozen, if it be placed on a folid floor
and fecured from agitation, but when thus cooled below the freezipg point the leaft
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agitation turns part of it fuddenly into ice, and when this fudden freezing takes place a
thermometer placed in it inftantly rifes as fone heat is given out in the act of congelation,
and the ice is thus left with the fame fenfible degree of cold as the water had poffefled
before it was agitated, but is neverthelefs now combined with lefs lasent heat.

A cubic inch of water thus cooled down to 32° mixed with an equal quantity of boil-
ing water at 2122 will cool it to the middle number between thefe two, orto 122. But
a cubit inch of ice whoft fenfible cold alfo is but 32, mixed with an equal quantity of
boiling water, will cool it fix times as puch as the cubic inch of cold water above-
mentioned, as the icc not only gains its fhare of the funtible or gravitating heat of tne
boiling water but attradts to itfelf alfo and combines with the quantity of lusen: heat
which it had loft at the time of its congelation.

So boiling water will acquire but 2129 of heat under the common preffure 5 1ty
mofphere, but the fteam raifed from it by its expanfion or by its folution " the .

{phere combines with and carries away a prodigious quantity of heat whir'c it an perts
with on its condenfation ; as is feen ia common diftillation wieve the larss quassity o
water in the worm-tub is fo foon haated. Hence the evapor v of b vo e ta. -
mometer {oon finks the mercury below freezing, and hence 2 warn -t of the wir b winter
frequently fucceeds a (hower. .

When the matter of heat or calorique is fet at liberty f.om :2s ¢ mbinations, as by
inflammation, it pafles into the furrounding bodies, which poffefs Juilcrent capacities of
acquiring their fhare of the loofe or fenfible heat ; thuis a pint meafurc of cold water at 48°
mixed with a pint of boiling water at 212° will cool it to the degree betwewn thele two
numbers, or to 154”, but it requires two pint meafures of quickfilver at 48° of heat to
cool one pint of water as above. Thefc and other curious experiments .re adduced by
Dr. Black to cvince the exiftance of combined or latent heat in bodies, as has been cx-
plained by fome of his pupils, and well illuftrated by Dr. Crawford  The world i
Jong been in expeftation of an account of his difcoveries on this fubjedl by i celdin
author hunfelf.

As this do@rine of clementary heat in its fipid and sombined flate 5 n~ yet univer-
fally received, I fhall here add two arguments in fupport of it drawn fr - iffe~nr fowrees,
vie. from the heat given out or abforbed by the mechanical condes Zav . ur expuafion of
the air, and perhaps of other bodies, and from the analogy of the various phenomena of
heat with thofe of eleéricity.

1. If a thermometer be placed in the receiver of an air-pump, and the aiv haflily ex-
haufted, the thermometer will fink fome degrees, and the glafs become fteamy; the
fame occurs in haflily admitting a part of the air againe  This I fuppofe tv be produced
by the expanfion of part of the air, both during the exhauftion and re-imif™ n of
and that the air fo expanded becomes capablc of attrating from the botis in , vicin
a part'of their heat, hence the vapours contained in it and the glafs eceiv.r wre for a
time colder and the ftcam is precipitated. That tne air thus par.s witl s moifture from
the cold occafioned by its rarefaction and not fimply by the rarefaét on itfelf is cvident,
becaufe in a minute or two the fame rarcfied air will again take up ‘ae dew depolited on
the receiver; andabecaufe water will evaputate fooner in rare than in denfe air.
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There is a curious phenomenon fimilar to this obferved in the fountain of Hiero con-
firuéted on a large feale at the Chemnicenfian mines in Hungary. In this machine the air
in a large veflel is comprefled by a column of water 260 feet high, a ftop-cock is then
opened, and as the air iffues out with great vchemence, and thus becomes immediately
greatly expanded, {6 much cold is produced that the moifture from this fiream of air is
precipitated in the form of fhow, and ice is formed adhering to the nofel of the cock.
This remarkable circumflance is deferibed at large with a plate of the machine in Philof,
Tranl. Vol. LIL for 1761.

The following experimen® is related by Dr. Darwin' in the Philof. Tranf. Vol
£V Having charged an air-gun as forcibly as he well could the air-cell and fyringe
Berant secedingly hot, much more fo than could be aferibed to the fri€ion in working

t vt then lefi about half an hour to cool down to the temperature of the air, and a
sucer baving heen previoufly fixed againft a wall, the air was difcharged in a con-
comants bulby, and it funk many degrees.  From thefe three experiments
oot i e exbav?ed veceiver being depofited and re-abforbed, when a part of the
el e e- wiedy and the fhow preduced by the fountain of Hiero, and
A wiv bt oo out in charging, and the cold produced in difcharging an
cdopeit e s s toooonclude that when air is mechanically compreffed the
dementery Tuhd b0 grefind out of it, and that when it is mechanically expanded the
ture fid fuor o Cahivbed L om the common mafs, -
1t s probuble ait ccher bodies as wel' as air attract heat from their neighbours when
they are mechanically expauded, and give it out when they are mechanically condenfed.
'I’hus when a vibration of the particles of hard bodies is excited by frittion or by per-
cuffien, thefe particles mutually recede from and approach each other reciprocally; at
the times of their receflion from each other, the body becomes enlarged in bulk, and is
thien 'a a condition to attraét heat from thole in its vicinity with great and fudden power;

s times of their approach to each other this heat is again given out, but the bodies

2aét havg, in the mean while reccived the heat they had thus loft, from other
husgaes be' it them, do not {o fuddenly or fo forcibly re-abforb the heat again from the
bodysin vibra.on  lence it reméins on its furface like the ele@ric fluid on a rubbed glafs
globe, aud e reafon, becaufe there is no good condudtor to take it up again,
Hence at tvuery + v vioa more and more heat is acquired and ftands loofe upon the fur-
face; as iu fillug metals or rubbingglafs tubes; and thus a fmith with a few firokes on
a nail on lis anvil can make it hot enough to light a brimftone. match ; and hence in
firiking flint and ficel together heat enough is produced to vitrify the parts thus firucken
offy the quantity of which heat is again probably increafed by the new chemical com-
bination. * -

. T . .nalogy between, the phenou'xcna of the eleCtric fluid and of heat firnithes
W teen . mend i (upport of the exiftence of heat as a gravitating fluid. 1. Thay are
“oth aconutatea by friction on the ~xcited body. 2. They are propagated eafily or
witl diffiesly along the fame claffes of bow..; with eafe by metals, with lefs eafe by
water: nnd with difficulty by refins, bees-wax, filk, air, and glafs. - Thus glafs cancs
or canes of fealing-wax may be melted by a blow-pipe or a candle within a quarter of an
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inch of the fingers which hold them, without any inconvenient heat, while a pin or
other metallic fubftance applyed to the flame of a candle fo readily conduts the heat as
immediately to burn the fingers. Hence clothes of filk keep the body warmer than clothes
of linen of equal thicknefs, by confining the heat upon the body. And hence plains are
fo much warmer than the fummits of mountains by the greater denfity of the air con-
fining the acquired heat upon them. 3. They both give out light in their paffage
through air, perhaps not in their paffage through a vacuum. 4. They both of them
fufe or vitrify metals. 5. Bodies after being ele@rized if they are mechanically ex-
tended will receive a greater quantity of elericity, as in Dr. Franklin’s experiment of
the chain in the tankard; the fame feems true in refpe@t to heat as explained above.
6. Both heat and eleétricity contribute to fufpend fteam in the atmofphere by producing
or increafing the repulfion of its particles. 7. They both gravitate, when they have
been accumulated, till they find their equilibrium.

If we add to the above the many chemical experiments which receive an eafy and ele-
gant explanation from the fuppofed matter of heat, as employed in the works of Bergman
and Lavoifier, I think we may reafon#bly allow of its exiftence as an element, occafionally
combined with other bodies, and oceafionally exifting as a fluid, like the eledtric fluid
gravitating amongft them. and that hence it may be propagated from the centril fires
of the earth to the whole mafs, and contribute to preferve the mean heat of the carth,
which in this country is about 48 degrees but variable from the greater or lefs effe&t of
the fun’s heat in different climates, fo well explained in Mr. Kirwan’s Treatife on the
Temperature of different Latitudes. 1787, Elmfly. London.
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NOTE VIII.—MEMNON’S LYRE.

So to the facred Sun in Memnon’s fanc
Spontancous concords quired the matin frain. .  CantoI. L 181,

THE gigantic ftatue of Memnon in his temple at Thebes had a lyre in his hands, which
many credible writers affure us, founded when the rifing fun thone upon it. Some philo-
fophers have fuppofed that the fun’s light poffeffes a mechanical impulfe, and that the founds
abovementioned might be thence produced. Mr. Michell confiru&ted a very tender hori-
zontal balance, as related by Dr. Pricftley in his hiftory of light and colours, for this pur-
pofe, but fome experiments with this balance which 1 faw made by the late Dr. Powel,
who threw the focus of a large refleélor on one extremity of it, were not conclufive
citherway, as the copper leaf of the balance approached in one experiment and receded
in another.

T'here are however methods by which either a rotative or alternating motion may be
produced by very moderate degrees of heat.  If a ftraight glafs tube, fuch as arc ufed for
barometers, be fufpended horizontally before a firey like a roafting (pit, it will revolve by
intervals ; for as glafs is a bad condu@or of heat the fide next the fire becomes heated
fooner than the oppofite fide, and the tube becomes bent into a bow with the external
part of the curve towards the fire, this curve then falls down and produces a fourth part
of a revolution of the glafs tube, which thus revolves with intermediate paufes.

Another alternating motion I have feen produced by fufpending a glafs tube about eight
inches long with bulbs at each endl on a centre like a fecale beam.  This curious machine
is filled about one third part with pureft {pirit of wine, the other two thirds being a
vacuum, and is called a pulfe-glafs, if it be placed in a box before the fire, fo that either
Bulb, as it rifes, may become fhaded from the fire, and expofed to it when it defcends, an
alternate libration of it is produced. For fpirit of winc i vacuo emits ftcam by a very
fmall degree of heat, and this fteam forces the fpirit beneath it up into the upper bulb,
which therefore defcends, It is probable fuch a machine on a larger feale might be of
ufe %o open the doors or windows of hog-houfes or mellon-frames, when the air within
them fhould become too much heated, or might be employed in more important me-
chanical purpofes.

On travelling through a hot fummer’s day in a chaife with a box covered with leather
on the fore-axle-tree, 1 obferved, as the fun thone upon the black leather, the box began
to open its lid, which at noon rofe above a foot, and could not without great force be
prefled down; and which gradually clofed again as the fun declined in the evening. . This
1 fuppofe might with ftill greates facility be applied to the purpofe of opening melon-
frames or the fathes of hot-houfes. * .

The ftatue of Memnon was overthrown and fawed in two by Cambyfes to difcover
its internal firucure, and is faid full to cxift. See Savary’s Letters on Egypt. The'trun-
cated ftatuc is faid for many centuries to have faluted the rifing fun with chearful tones,

and the fetting fun with melancholy ones.
C
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NOTE IX.—LUMINOUS INSECTS.
Star of the earth, and diamond of the night. Canto I. L 192,

THERE are cighteen fpecies of Lampyris or glow-worm, according to Linneus,
fome of which are found in almoft every part of the world. In many of the fpecies
the females have no wings, and are fuppofed to be difcovered by the winged males by
their thining in the night. They become much more lucid when they put themfclves
in motion, which would feem to indicate that their light is owing to their refpiration; in
which procefs it is probable phofphoric acid is produced By the combination of vital air
with fome part of the blood, and that light is given out through their tranfparent bodics
by this flow internal combuftion.

There is a fire-fly of the beetle-kind defcribed in the Di&. Raifonné under the name
of Acudia, which is faid to be two inches long, and inhabits the Weft-Indies and South
America ; the natives ufe them inftegd of candles, putting from one to threc of them
under a glafs. Madam Merian fays, that at Surinam the light of this fly is & great,
that the faw fufficiently well by one of them to paint and finith one of the fix.res of
them. in her work on infefts. The largefl and oldeft of them are faid to become four
inches long, and to fhine like a fhooting ftar as they fly, and are thence called Lautern-
bearers. The ufe of this light to the infeé itfelf feems to be that it may not fly againft
obje@s in the night; by which contrivance thefe infeéts are enabled to procure their
fuftenance either by night or day, as their wants may require, or their numerous enemics
permit them; whercas fome of our beetles have eyes adapted only to thy night, and if
they happen to come abroad too foon in the evening are fo dazzled that they fly againft
every thing in their way. See note on Phofphorus, No. X.

In fome feas, as particularly about the coaft of Malabar, 3s a fhip foats along, it feems
during the night to be furrounded with fire, and to leave a long tradt of light behind it.
Whenever the fea is gently agitated it feems converted into little ftars, cvery drup as it
breaks emits light, like bodies elettrified in the dark. Mr. Bomare fays, that when, he
was at the port of Ccttes in Languedoc, and ‘bathing with a companion in the fea after
a very hot day, they both appearcd covered with fire after every immerifion, and that
laying his wet hand on the arm of his companicn, who had not then dipped himfelf, the
exa&t mark of his hand and fingers was feen in charaters of fire. As numerous micro-
fecopic infeéts are found in this fhining water, its light has been generally afcribed to
them, though it feems probable that fith-flime in hot countries may becorae in fuch a
ftate of mcipient putrefallion as to give light, efpecially when by agitation it is more ck-
pofed to the air; otherwifg it is not ealy to exphin why agitar’ n thould be neceffary to
produce this marine light. Sce note on Phofphorus No. X.*



NOTE X.—PHOSPHORUS.

Or mark in fhining letters Kunckel’s name
I the pale phofphbor’s felf-confuming flame. Canto I. L. 237.

KUNCKEL, anative of Hamburgh, was the firft who difcovered to the world
the procefs for producing phgfphorus; though Brandt and Boyle were likewife faid to
have previoufly had the art of making it. It was obtained from fal microcofiaicum by
evaporation in the form of an acid, but has fince been found in other animal fubftances,
as in the afthes of bones, and even in fome vegetables, as in wheat flour. Keir’s chemical
Di&. This phofphoric acid is like all other acids united with vital air, and requires
to be treated with charcoal or phlogifton to deprive it of this air, it then becomes a kind
of animal fulphur, but of fo inflammable a nature, "that on the accels of air it takes fire
fpontaneoufly, and as it burns becomes again unifed with vital air, and re-affumes its

form of phofphoric acid,
As animal refpiration feems to be a kind of flow combuftion, in which it is probable

that pbofphoric acid is produced by the union of phofphorus with the vital air, fo it is
alfo probable that phofphoric acid is produced in the excretory or refpiratory veffels of
luminous infeéts, as the glow-worm and fire-fly, and fome marine infets. From the
fame principle I fuppofe the light from putrid-fith, as from the heads of hadocks, and
from putrid veal, and from rotten wood in a certain ftate of their putrefaition, is pro-
duced, and phofphorus thus flowly combined with air is changed into phofphoric acid.
The light from the Bolognian ftone, and from calcined thells, and from white paper,
and linen after having been expofed for a time to the fun’s light, feem to produce either
the phofphoric or fome other kind of acid from the fulphurous or phlogiftic matter

which they contain. See note on Beceari’s thells. L 180.
“There is another procefs feems fimilar to this flow combuftion, and that is bleaching.

By the warmth and light of the fun the water fprinkled upon linen or cotton cloth feems
to be decompofed, (if we credit the theory of M. Lavoifier,) and a part of the vital air
thus fet at liberty and uncombined and not being in its claftic form, more eafily diflolves
the colouring or phlogiftic matter of the cloth, and produces a new acid, which is itfelf
colourlefs, or is wafhed out of the cloth by water. The new procefs of bleaching con-
firms a part of this theory, for by uniting much vital air to marine acid by diftilling it
from mang'\nefe, on dipping thesloth to be bleached in water repleat with this fuper-
aerated marine acid, the colouring matter difappears immediately, foorier indeed inicotton
than in linen. Sec note XXXIV.

There is another procefs which T fufpe& bears analogy to thefe above-mentnoned,
and that is the rancidity of animal fat, as of bacon; if bacon be hung up in a warm
kitchen, with much falt adhering on the outfide of it, the fat part of it foon becomes

C 2
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yellow and rancid ; if it be wathed with much cold water after it has imbibed the falt,
and juft before it is hung up, I am well informed, that it will not become rancid, or in
very flight degrees.  In the former cafe T imagine the falt on the furface of the bacon
attrats water during the told of the night, which is cvaporated during the day, and
that in this evaporation a part of the water becomes decompofed; as in bleaching, and its
vital air uniting with greater facility in its unelaftic ftate with the animal fat, produces

an acid, perhaps of the phofphoric kind, which being of a fixed nature lies upon the
bacon, giving it the yellow colour and rancid tafte. It is remarkable that the fuper-

acrated marine acid does not bleach living animal fubftances, at leaft it did not whiten a
part of my hand which I for fome minutes expofed to it.

NOTE XI—STEAM-ENGINE.

Ruick moves the balanced beam, of giant-birth,
Wields bis large limbs, and nodding fbakes the earth. Cantol. L 267,

THE expanfive force of fleam was known in fome degree to the antients, Hero of
Alexandria defcribes an application of it to produce a rotative motion by the re-action of
fteam iffuing from a {phere mounted upon an axis, through two finall tubes bent intc
tangents, and iffuing from the oppofite dides of the equatorial diameter of the fphere,
the fphere was fupplied with fteam by a pipe communicating with a pan of boiling water,
and entering the fphere at one of its polcs.

A french writer about the year 1630 defcribes 2 method of raifing water to theupper
part of a houfe by filling a chamber with fteam, and fuffering it to condenfe of itfelf, but.
it feems to have been mere theory, as his method was fcarcely praéticable as he defcribes
it. In 1655 the Marguis of Worcefter mentions a method of raifing water by fire in his
Century of Inventions, but he feems only to have availed himfelf of the expanfive force
and, not to have known the advantages arifing from condenfing the fteam by an injection
of cold water. This latter and moft important improvement feems to have been made
by Capt. Savery fometime prior to 1698, for ig that year his patent for the ufe of that
invention was confirmed by aét of parliament. This gentléman appears to have been the
firft*who reduced the machine to pradice and exhibited it in an ufeful form.  This
method confifted only in expelling the air from a veffel by fteam .nd condenfing the
fieam by an injection of cold water, which makinga vacuum, the - effure of the atmo-
fphere forced the water to afcend into the fteam-veflel through » pipe of 24 to 26 feet
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high, and by the admiffion of denfe fteam from the boiler, forcing the water in the fleam-
veflel to afcend to the height defired.  This conftruction was defetive becaufe it required
very ftrong veffels to refift the force of the fteam, and becaufe an enormous quantity of
fieam was condenfed by coming in contact with the cold water in the fleam-veffel.

About or foon after that time M, Papin attempted a fleam-engine on fimilar principles
but rather more defective in its conftruction.

The next improvement was made very foon aftcrwards by Meflrs. Newcomen and
, Cawley of Dartmouth, it confifted in employing for the fteam-veffl a hollow cylinder,
fhut at bottom and open at top, furnifhed with a pifton fliding eafily up and down in it,
and made tight by oakum or hemp, and covered with water.  This pifton is fufpended
by chains from one end of a beam, moveable upon an axis in the middle of its length,
to the other end of this beam are fufpended the pump-rods.

The danger of burfting the veflels was avoided in this machine, as however high the
water was to be maifed it was not neceffary to increafe the denfity of the fieam but only
to enlarge the diameter of the cylinder. .

Another advantage was, that the cylinder noj being made fo cold as in Savary’s
method, much lefs fleam was loft in filling it after each condenfation.

"I'he machine however flill remained imperfedt, for the cold water thrown into the
cylinder acquired heat from the fleam it condenfed, and being in a veffel exhaulted of
air it produced fteam itfelf, which in part refifted the action of the atmofphere on the
pifton ; were this remedied by throwing in mqre cold water the deftrudtion of fteam in
the next filling of the cylinder would be proportionally increafed. It has therefore in
pradtice been found advifeable not to load thefe engines with columns of water weighing
more than feven pounds for each fquare inch of the area of the pifton. The bulk of
water when converted into fteam remained unknown until Mr. J. Watt, then of
Glafgow, in 1764, determisied it to be about 1800 times more rare than water. 1t foon
occurred to Mr. Watt that a perfeét engine wduld be that in which no fteam fhould be
condenfed in filling the cylinder, and in which the fteam fhould be fo perfeé'tly cooled as
tospsoduce nearly a perfect vacuum, .

Mr. Watt having afcertained the degree of heat in which water boiled in vacuo, and
under progreflive degrees of preflure, and inftruéted by Dr. Black’s difcovery of latent
heat, having calculated the quantity of cold water neceflary to condenfe certain quantities
of fteam fo far as to produce the exhauftion required, he made a communication from
the cylinder to a cold veffel previouily exhaufted of air and water, into which the fleam
ruthed by its elafticity, and became immediately condenfed. He then adapted a cover to
the cylinder and admitted fleamaabove the pifion to prefs it down inftead of air, and™
inftead of applying water he ufed oil or greafe to fill the pores of thg oakum and to lubri-
cate the cylinder.

He next applied a pump to extra& the injection water, the condenfed fteam, and the
air, from the condenfing veflel, every firoke of the engine.
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To prevent the cooling of the cylinder by the conta@ of the external air, he fur-
rounded it with a cafe containing fteam, which he again protected by a covering of
matters which conduét heat {lowly. .

‘This conftruction prefented an eafy means of regulating the power of the engine, for
the fteam being the adling power, as the pipe which admits it from the boiler is more
or lefs opened, a greater or {maller quantity can enter during the time of a ftroke, and
confequently the engine can a&t with exactly the neceffary degree of encrgy.

"Mr. Watt gained a patent for his engine in 1768, but the further perfecution of his
defigns were delayed by other avocations till 1775, when in conjun&ion with Mr. Boulton
of Soho near Birmingham, numerous experiments were made on a large fcale by their
united ingenuity, and great improvements added to the machinery, and an aét of parlia-
ment obtained for the prolongation of their patent for twenty-five years, they have fince
that time drained many of the deep mines in Cornwall, which but for the happy union
of fuch genius muft immediately have ceafed to work. One of thefe engines works a
pump of eighteen inches diameter, and upwards of 100 fathom or 600 feet high, at the
rate of ten to twelve firokes of feven feet long each, in a minute, and that with one fifth
part of the coals which a common engine would have taken to do the fame work. The
power of this engine may be eafier comprehended by faying that it raifed a weight cqual
to 81000 pounds 8o feet high in a minute, which is equal to the combined ation of 200
good horfes. In Newcomen’s engine this would have required a cylinder of the
enormous diameter of 120 inches or terr feet, but as in this engine of Mr. Watt and
Mr. Boulton the fteam aéls, and a vacuum is made, alternately above and bclow the
pifton, the power exerted is double to what the fame cylinder would otherways pro-
duce, and is further augmented by an inequality in the length of the two ends of the
lever.

Thefe gentlemen have alfo by other contrivances applied ‘their enginies to the turning
of mills for almoft every purpofe, of which that great pile of machinery the Albion
Mill is a well known inftance. Forges, flitting mills, and other great works are ercéted
where nature has furnithed no running water, and future times may boaft that.tkis
grand and ufeful engine was invented and perfected in our own country.

Since the above article went to the prefs the Albion Mill is no more; it is fuppofed
to have been fet on fire by interefted or malicious incendaries, and i$ burnt to the
ground. Whence London has loft the credit and the advantage of poffeffing the
moft powerful machine in the world !
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NOTE XIl~FROST.
In phalanx firm the fiend of Froft a]ail. . Canto L. 1 446.

THE caufe of the expanfion of water during its converfion into ice is not yet well
afcertained, it was fuppofed to have been owing to the air being fet at liberty in the a&t
of congelation which was before diffolved in the water, and the many air bubbles in ice
were thought to countenance this opinion. But the great force with which ice expands
during its congelation, fo as to burft iron bombs and coehorns, according to the experi-
ments of Major Williams at Quebec, invalidates this idea of the caufe of it, and may
fometime be brought into ufe as a means of breaking rocks in mining, or proje&ting
cannon-balls, or for other mechanical purpofes, if the means of producing congelation
fhould ever be difcovered to be as eafy as the means of producing combuftion..

Mr. de Mairan attributes the increafe of bulk of frozen water to the different arrange-
ment of the particles of it in cryftallization, as they are conftantly joined at an angle of
60 degrees ; and muft by this difpofition he thinks gccupy a greater volume than if they
were parallel,  He found the augmentation of the water during freezing to amount to
one-fourteenth, one-cighteenth, one-nineteenth, and when the water was previoufly
purged of air to only one-twenty-fecond part. He adds that a piece of ice, which was
at firft only one-fourtecnth part fpecifically lighter than water, on being expofed fome
days to the froft became one-twelfth lighter than water. Hence he thinks ice by being
expofed to greater cold flill increafes in volume, and to this attributes the byrfting of ice
in ponds and on the glaciers. See Lewis’s Commerce of Arts, p. 257. and the note on
Mufchus in the other volume of this work.

This expanfion of ice well accounts for the greater mifchief done by vernal frofts at-
tended with moifture, (as by hoar-frofts,) than by the dry frofts called black frofts. Mr.
Lawrence in a letter to Mr. Bradley complains that the dale-mift attended with a froft on
may-day had deftroyed all his tender fruits; though there was a fharper froft the night
before without a mift, that did him no m_]ury, and adds, that a garden not a flone’s
throw from his own on a higher fituation, being above the dale-mift, had received no
damage. Bradley, Vol IL p.232. o

Mr. Hunter by very curious experiments difcovered that the living principle in fith,
in vegetables, and even in cggs and feeds, poflefics a power of refiting congelation.
Phil. Tranf There can be no doubt but that the exertions of animals to avoid
the pain of cald may produce in them a greater quantity of heat, at leaft for a time,
but that vegetables, eggs, or feeds, fhould poflefs fuch a quality is truly wonderful,
Others have imagined that animals poffefs a power of preventing themfelves from hecom-~
ing much warmer than 98 degrees of heat, when immerfed in an atmofphere above that
degree of heat. It is true that the increafed exhalation from their bodics will in fome
meafure cool them, as much heat is carried off’ by the evaporation of fluids, but this
is a chemical not an animal procefs, ‘[he experiments made by theic who continued
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many minutes in the air of a room heated fo much above any natural atmofpheric heat,
do not feem conclufive, as they remained in it a lefs time than would have been necef-
fary to have heated a mafs of hecf of the fame magnitude, and the circulation of the blood
in living animals, by perpetually bringing new fupplies of fluid to the fkin, would prevent
the eaternal furface from becoming hot much fooner than the whole mafs. And thirdly,
there appears no power of animal bodies to produce cold in difeafes, as in fcarlet fever, in
which the increafed action of the veflels of the {kin produces heat and contributes to ex~
hauft the animal power alrcady too much weakened.

It has been thought by many that frofts meliorate the ground, and that they are in
general falubrious to mankind.  In refpect to the former it is now well known that ice or
filow contain no nitrous particles, and though froft by enlarging the bulk of moift clay
leaves it fofter for a time after the thaw, yet as foon as the water exhales, the clay chova,
as hard as before, being prefled together by the incumbent atmofphere, and by its felt-
attraction, called fetting by the potters. Add to this that on the coafts of Africa, where
froft is unknown, the fertility of the foil is almoft beyond our conceptions of it. In
refpe to the general falubrity of frafty feafons the bills of mortality are an ¢vilence in
the ncgative, as in long frofts many weakly and old people perith from debility occifioned
by the cold, and many claffes of birds and other wild animals arc benumbed by tf e cold
or deftroyed by the confequent fearcity of food, and many tgnder vegetables perifh from
the degree of cold.

I do not think it thould be objected to this do&rine that there arc moift days attended
with a brifk cold wind when no vifible ice appears, and which are yet more difagrecable
and deftrugtive than frofty weather. For on thefe days the cold moifture, which is de-
pofited on the {kin is there evaporated and thus produces a degree of cold perhaps greater
than the milder frofts. Whence even in fuch days both the difagreeable fenfations and
infalubrious cffefts belong to the caufe abovementioned, viz. the intenfity of the cold.
Add to this that in thefe cold moift days as we pafs along or as the wind blows upon us,
a new fheet of cold water is as it were perpetually applicd to us and hangs upon our
bodies, now as water is 800 times denfer than air and is a much better condutor of heat,
we are ftarved with cold like thofe who go into a cold bath, both by the great numbyr of
particles in contact with the fkin and their greater facility of receiving our hceat.

Tt may neverthelefs be true that fnows of long duration in our winters may be lefs in-
jurious to vegetation than great rains and fhorter frofts, for two rcafons. 1. Becaufe great
rains carry down many thoufand pounds worth of the beft part of the manure off the lands
into the fea, whereas fnow diflolves more gradually and thence carries away lefs from the
land ; any one may diftinguifh a fnow-flood from a rain-flood by the tranfparency of the
water.. Hence hills or fields with confiderable inclingtion of furface thould be ploughed
horizontally that the furrows may ftay the water from thowers till it dcpoﬁts its mud.
2. Snow prote&s vegetables from the feverity of the froft, lince it is always in a flate of
thawt where it is in contad® with the earth; as the earth’s heat is about 45° and the heat of
thawing fnow is 32° the vegetables between them are kept in a degre: of heat about 40,
by which many of them are preferved.  Sec note on Mufchus, Vol. ‘L. of this work.
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'NOTE XIL—ELECTRICITY.

Cold from each point cerulean lufires gleam. Canta l. L 345.
ELECTRIC POINTS. . i

THERE was an idle difpute whether knobs or points were preferable on the top of
condutors for the defence of houfes. The defign of thefe conducors is to permit the
eleciric matter accumulated in the clouds Yo pafs through them into the carth in a fmaller
continued ftream as the cloud approaches, before it comes to what is: termed firiking
diftance; now as it is well known that accumulated eleétricity will pafs to points at a
much greater diftance than it will to knobs there can be no doubt of their preference;
and it would feem that the finer the point and the lefs liable to become rufty the better,
as it would take off the lightening while it was fill at a greater diftance, and by that
means preferve a greater extent of building; thewery extremity of the point thould be of
pure filver or gold, and might be branched into a kind of brufh, fince one fmall point can
not be fuppofed to receive fo great a quantity as a thicker bar might conduét into the
carth. »

If an infulated metallic ball is armed with a point, like a needle, projecting from one
part of it, the ele@ric fluid will be feen in the dark to pafs off from this point, fo long as
the ball is kept fupplied with eleétricity. Theweafon of this is not difficult to comprehend,
every part of the eledric atmofphere which furrounds the infulated ball is attracted tof
that ball by a large furface of it, whereas the eledtrie atmofphere which is near the ex-
tremity of the needle is attracted to it by only a fingle point, in confequence the particles
of eletric matter near the furface of the ball approach towards it dnd pufh off by their
greater gravitation the particles of ele&nc matter over the point of tbe needle in a con-
tinued ftream. !

Something like this happens in refpect to the diffufion of oil on water from a pomted '
sork, an experiment which was many years ago fhewn me by Dr. Franklin; hecut a ’
picce of cork about the fize of a letter-wafer and left on onie edge of it.a point about a
fixth of an inch in length projecting as a tangent to the circumference. This was dipped
in oil and thrown on a pond of avater and continued to revolve as the oil left the point
for a great many minutes. The oil defcends from the floating cork upon the water
being diffufed upon it without frictién and perhaps without contalt; but its going off at
the point fo forclbly as to make the cork revolve in a contrary direétion feems .malogous
to the departure of the electric,fluid from points. -

Can any thing fimilar to cither of thefe happen in refpect to the earth’s ntmofphere
and give occafion to the breezes on the tops of mountains, which may be confidered as
points on the earths circuinference ? : s

D
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FAIRY-RINGS.

There is a phenomenon fuppofed to be eleftric which is yet unaccounted for, I
mean the Fairy-rings, as they are called, fo often feen on the grafs. The numerous
flathes of lightning which occur every fummer are, 1 believe, generally difcharged on
the earth, and but feldom (if ever) from one cloud to another. Moift trees are the
moft frequent condu&tors of thefe flathes of lightning, and I am informed by purchafers
of wood that ifnumerable trees are thus cracked and injured. At other times larger
parts or prominences of clouds gradually finking as they move along, are dxfcharged on
the moifture parts of grafly plins. Now ‘this knob or corner of a cloud in being
attralled by the earth will become nearly cylindrical, as loofe wool would do when
drawn- out into a thread, and will firike the earth with a ftréeam of ele&ncxty perhaps
two or ten yards in diameter. Now as a'ftream of ecleétricity difplaces the air it pafles
through, it is plain no part of the grafs can be burnt by it, but juft the external ring of
this cylinder where the grafs can have accefs to the air, fince without air nothing can be
calcined. T'his earth after having beendo calcined becomes a richer foil, and eithes fun-
gufes or a bluer grafs for many years mark the place. "That lightning difplaces the air in
its paffage is evinced by the loud crack that fucceeds it, which is owing to the fides ot the
aerial vacuum chppmg together when the lightning is withdrawn., That nothing will
calcine without air is now well underftood from the acids produced in the burning of

- phlogiftic fubftances, and may be agrecably feen by fufpending a paper on an iron prong
and putting it into the centre of the blaze of an iron-furnace; it may be held there
~fome feconds und may be again withdrawn without its being burnt, if it be pafled
quickly into the flame and out again through the external part of it which is i contact
with the air. I know fome circles of many yards diameter of this kind ncar Foremark

in Derbyfhire which annually produce large white fungufes and ftronger grafs, and
have done fo, I am informed, above thirty years. This increufed fertility of the ground
by calcination or charring, and its continuitig to operate fo many years is well worth the

.attention of the farmer, and fhews the ufe of paring and burning new turf in agri-

* culture, which produces its effect not fo much by thc afhes of the vegetable fibres as by
charring the foil which adheres to them.

“Thefe fituations, whether from eminence or from mox&urc, which were proper once

, to attra&t and difcharge a thunder-cloud, are more liable again to expericnce the fame,
Hence many fairy-rings are often feen near cach other either without interfecting each
other, as I faw this fummer in a garden in Nottinghamfhire, or interfecting each other
as defcribed on Arthur’s feat near Edinburgh in the Edinb. Tranf. Vol! IL p. 3.
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NOTE XIV. BUDS AND BULBS.
Where dwell my vegetative realns benumb'd :
In buds imprifow’'d, or in bulbs intomb’d. Canto I. L 465.

A TREE is properly fpeaking a family or fwarm' of buds, each bud being an in-
dividual plant, for if onc of thefe buds be torn or cut out and planted in the earth with
a glafs cup inverted over it to prevent its exhalation from being at firft greater than its
power of abforption, it will produce a tree fimilar to its parent; cach bud has a leaf,
which is its lungs, appropriated to it, and the bark of the tree is a congerits of the roots
of thefe individual buds, whence old hollow trees are often feen to have fome branches
flourith with vigour after the internal wood is almoft intircly decayed and vanithed.
According to this idea Linneus has obferved that trces and fhrubs are roots above
ground, for if a tree be inverted leaves will grow from the root-part and roots from the
trunk-part. Phil. Bot. p. 39. Hence it appears that vegetables have two methods of pro-
pagating themfelves, the oviparous as by feeds, and the viviparous as by their buds and
bulbs, and that the individual plants, whether from feeds or buds or bulbs, arc all annual
productions like many kinds of infects as the filk-worm, the parent perithing in the
autumn after having produced an embryon, which lies in a torpid ftate during the winter,
and is matured in the fucceeding fummer. Hence Linneus names buds and bulbs the
winter-cradles of the plant or hybernacula, and might have given the fame term to
feceds. In warm climates few plants produce buds, as the vegetable life can be com-
pleated in one fummer, and hence the hybernacle is not wanted; in cold climates alfo
fome plants do not produce buds, as philadelphus, frangula, viburmum, ivy, hcath,
wood-nightfhade, rue, geranium. ,

The bulbs of plants are another kind of winter-cradle, or hybernacle, adhering to
the defcending trunk, and are found in the per'ennial herbaceous plants which are too
tender to bear the cold of the winter. The produclion of thefe fubterrancous winter
lodggs, is not yet perhaps clearly underftood, they have been diftributed by Linneus
according to their forms into fcaly, folid, coated, and jointed bulbs, which however
does not clucidate their manner of production. As the buds of trees may be truly
efteemed individual annual plants, their roots conftituting the bark of the trec, it follows
that thefe roots (viz. of each individual bud) fpread themfelves over the laft years bark,
making a neéw bark over the old one, and thence defcending cover with a new bark the
old roots alfo in the fame manner. A fimilar circumftanée I fuppofe to happenein
fome herbaceous plants, that is, a new bark is annually produced over the old rout, and
thus for fome years at leaft the old rost or caudex increafes in fizc and puts up new
ftems. As thele roots increafe in fize the central part T fuppofe changes like the in-
ternal wood of a tree and does not poflefs any vcgetable life, and therefore gives ouf no
fibres or rootlets, and hence appears bitten off, as in valerian, plantain, and devil’s-bit.
And this decay of the central part of the root I fuppofe has ziven occafion to the belief
of the root-fibres drawing down the bulb fo much infifted on by Mr. Milne in his

Botanical Dictionary, Art. Bulb. .
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From the obfervations and drawings of various kinds of bulbous roots at different
times of their growth, fent me by a young lady of nice obfervation, it appears probiable
that all bulbous roots properly fo called perith annually in this ¢limate: Bradley, Miller,
and the Author of Speftacle de la Nature, obferve that the tulip annually renews its
bulb, for the ftalk of the old flower is found under the old dry coat but on the outfide
of the ncw bulb. This large new bulb s the flowering bulb, but befides this there are
other fmall new bulbs produced between the coats of this large one but from the
fame caudex, (or circle from which the root.fibres fpring;). thefe fmall bulbs are
leaf-bearing bulbs, and renew ﬂ\cmfclvwannuaﬂy with increafing fize till they bear
flowers.

Mifs ——— favoured me with the followmg curious experiment : She took a fmall
tulip-root out of the earth when the green leaves were fufficiently high to fhow the
flower, and placed it in a glafs of water; the leaves and flower foon withered and the
bulb became wrinkled and foft, but put out one fmall fide bulb and three bulbs beneath
defcending an inchinto the water by dong procefes from the caudex, the old bult: in fome
weeks intirely decayed; on diffeéting this montter, the middle defcending bulb was found
by its procefs to adhere to the caudex and to the old flower-flem, dnd the fide ones
were feparated from the flower-fltem by a few fhrivelled coats,but adhered to the caudex.
‘Whence the concludes that thefe laft were off-fets or leaf-bulbs which fhould have been
feen between the coats of the new flower-bulb if it had been left to grow in the earth,
and that the middle one would have been the new flower-bulh. In fome years (perhaps
in wet feafons) the florifts are faid to lofe many of their tulip-roots by a fimilar procefs,
the new leaf-bulbs being produced beneath the old oncs by an clongation of the caudex
without any new flower-bulbs.

By repeated diffe@ions fhe obferves that the leaf-bulbs or off-fets of tulip, crocus,
gladiolus, fritillary, are renewed in the fame manner as the flowering-bulbs, contrary to
the opinion of many writers; this netv leaf-bulb is formed on the infide of the coats
from whence the leaves grow, and is more or lefs advanced in fize as the outer coats and
leaves are more or lefs fhrivelled. In exammmg tulip, iris, hyacinth, hare-bell, thc new
bulb was invariably found Zesween the flower-ften and the bafe of the innermoft leaf of
thofe roots which had flowered, and inclofed by the bafc of the innermoft leaf in thofe
roots which had not flowered, in both cafes adhering to the caudex or flefhy circle from
which the root-fibres fpring.

Hence it is probable that the bulbs of hyacinths arc renewed annually, but that this
is perFOrmed fram the caudex within the old bulb, the outer coat of why;h does not fo
thrivel as in crocus and fritillary and' hence this ghange is not fo apparent. Butl
believg: as foon as the flower is advanced the aew bulbs may be feen ou diffedtion, nor
does the annual increafe of the fize of the root of cycfamch and of alettis capenfis mili-
tate‘againft this annual renewal of them, fince the leaf-bulbs or off-fets, as defcribed
above, are increafed in fize as they are annually renewed.  See note on orchis, and on
anthoxanthum, in Vol. IL. of this work.
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NOTE XV.—SOLAR VOLCANOS.

From the deep craters of bis reaims of fire
The whirling fun this pondevous planet burld. Canto IL L 14.

" Dg. jl\LE XA-NDE.R WILSON, Profeflor of Aftronomy at Glafgow, publithed
a paper in the Philofophical Tranfations for 1774, demontflrating that the fpots in the
fun’s difk are real cavities, excavations through the luminous material, which covers the
other parts of the fun’s furface. One of thefe cavities he found to be about 4000 miles
deep and many times as wide. Some objeStions were made to this doétrine by M. De
la Laude in the Memoirs of the French Academy for the year 1776, which however
have been ably anfwered by Profeflor Wilfon in reply in the Philof. ‘Tranf, for 1783.
Keil obferves, in his Aftronomical Lectures, p. 44, « We frequently fec fpots in the
fun which are larger and broader not only than Exrope or Africa, but which even equal,
if they do not exceed, the furface of the whole temgaqueous globe.” Now that thefe
cavities are made in the fun’s body by a procefs of nature fimilar to our earthquakes
does not feem improbable on feveral accounts. 1. Becaufe from this difcovery of Dr.
Wilfon it appears that the internal parts of the fun are not in a ftate of inflammation or
of ejecting light, like the external part or luminous ocean which covers jit; and hence
that a greater degree of heat or inflarnmation and confequent expanfion or explofion
may occafionally be produced in its internal or dark nucleus. 2. Becaufe the folar {pots
or cavities are frequently increafed or diminithed in fize. 3. New ones are often pro-
duced. 4. And old ones vanifh. 5. Becaufe there are brighter or more luminous parts
of the fun’s ditk, calléd facule by Scheiner and Hevelius, which would feem to be vol-
canos in the fun, or, as Dr; Wilfoncalls them, * eru@ations of matter more luminous
than that which covers the fun’s furface.” 6. To which may be added that all the
planets added together with their fatellites do not amount to more than one fix hundred
and fiftieth part of the mafs of the fun according to Sir Ifaac Newton.

Now if it could be fuppofed that the planets were originally thrown out of the fun
by larger fun-quakes than' thofe frequent ones which occafion thefc fpots or excavations
above-mentioned, what would happen? 1. According to the obfervations and opinion
of Mn Herfchel the fun itfelf aud all its planets are moving forwards round fome other
centre with an umknown velocity, which may be of opake matter correfponding with the
very antientiind general idea of a chaos. Whence if a ponderous planet, 3s Saturn,
could be fuppofed to be projeted from the fun by an explofion, the motion of the fun.
itfelf might be at the fame time difburbed in fuch @ manner as to prevent the planet
from falling again into it. 2. As the fun revolves round its own axis jts form muft
be that of an oblate fpheroid like the earth, and therefore a body projected fgom its
furface perpendicularly upwards from that furface would not rife perpendicularly from
the fun’s centre, unlefs it happened to be projected exa@ly from either of its poles or
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from its equator. Whence it may not be neceflary that a planet if thus projected from
the fun by explofion fhould again fall into the fun. 3. They would part from the fun’s
furface with the velocity with which that furface was moving, and with the velocity
acquired by the explofion, and would therefore move round the fun in the fame direétion
in which the fun rotates on its axis, and perform eliptic orbits. 4. All the planets would
move the fame way round the fun, from this firft motion acquired at leaving its furface,
but their orbits would be inclined to each other according to'the diftance of the part,
where they were thrown out, from the fun’s equator. Hence thofe which were ejected
near the fun’s equator would have orbits but little inclined to each other, as the primary
plancts; the plain of all whofe orbits are inclined but feven degrees and a half from cach
other. Others which were ejected near the fun’s poles would have much more eccentric
orbits, as they would partake fo much lefs of the fan’s rotatory motion at the time they
parted from his furface, and would therefore be carried further from the fun by the
velocity they had gained by the explofion which ejected them, and become comets.
5. They would all obey the fame lawscof motion in their revolutions round the fun;
this has been determined by aftronomeygs, who have demonftrated that they move throagh
equal areas in equal times. 6. As their annual periods would depend on the height rhey
rofe by the cxplofion, thefe would differ in them all. 7. Astheir diurnal revolutions
would depend on one fide of the exploded matter adhering more than the other at the
time it was torn off by the explofion, thefe would alfo differ in the different planets, and
not bear any proportion to their annual pesiods. Now as all thefe circumftances coincide
with the known laws of the planetary fyftem, they ferve to firengthen this conjecture.

This coincidence of fuch a variety of circumftances induced M. de Buffun to fuppofe
that the planets were all ftruck off from the fun’s furface by the impal of 2 large comet,
fuch as approached fo ncar the fun’s difk, and with fuch amazing vclocity, in the ycar
1680, and is expected to return in 2255. But Mr. Buffon did not recollect that thefc
comets themfelves are only planets with niore eccentric orbits, and that theicfore it muft
be afked, what had previoufly ftruck off thefe comets from the fun’s body? 2. That if
all thefe planets were ftruck off from the fun at the fame time, they muft have bees fo
near as to have attraéted each other and have formed one mafs: 3. That we fthall want
new caufes for feparating the fecondary planets from the primidry oncs, and muft there-
fore look out for fome other agent, as it does not appear how the impulfe of a comet
could have made one planct roll round another at the time they both of them were
driven off from the furface of the fun.

If it fhould be afked, why new planets are not frequently ¢jefted from the fun?, it,
saay be anfwered, that after many large earthquakes many vents,are left for the elaftic
vapours o efcape, and hence, by the prefent appearance of the furface of our earth,
earthquaKes prodigioufly larger than any recorded in hiftory have exifted ; the fame cir-
cumftances may have affected the fun, on whofe furfice therc arc appearances of vol-
canos, as defcribed above. Add to this, that fome of the comets, and ever the georgium
fidus, may, for ought we know to the contrary, have been emitted from :he fun in more
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modern days, and have been diverted from their courfe,” and thus prevented from re-
turning into the fun, by their approach to fome of the older planets, which is fomewhat
countenanced by the opinion feveral philofophers have maintained, that the quantity of
matter of the fun has decreafed. Dr. Halley obferved, that by comparing the proportion
which the periodical time of the moon bore to that of the fun in former times, with the
proportion between them at prefent, that the moon is found to be fomewhat accelerated
in refpect to the fun. Pemberton’s View of Sir Ifaac Newton, p.247. And fo large is
the body of this mighty luminary, that all the planets thus thrown out of it would make
fecarcely any perceptible diminution of it, as mentioned above. The cavity mentioned
above, as meafured by Dr. Wilfon of 4000 miles in depth, not penetrating an hundredth
part of the fun’s fcmi-diameter; and yet, as its width was many times greater than its
depth, was large enough to contain a greater body than our terreftrial world.

I do not mean to conceal, that from the laws of gravity unfolded by Sir Ifaac Newton,
Tuppofing the fun to be a fphere and to have no progreffive motion, and not liable itfelf
to be difturbed by the fuppofed proje@ion of the plagets from it, that fuch planets muft
return into the fun.  The late Rev. William Ludlam, of Lcicefter, whofe genius never
met with reward equal to its merits, in a letter to me, dated January, 1787, after having
thewn, as mentioned above, that planets fo projected from the fun would return to it,
adds, “ That a body as large as the moon fo projeéted, would difturb the motion of the
¢ earth in its orbir, is certain; but the calculation of fuch difturbing forces is difficult.
« The body in fome circumftances might become a fatellite, and both move round their
«“ common centre of gravity, and that centre be carried in an annual orbit round the
“ fun.”

There are other circumftances which might have concurred at the time of fuch fup-
pofed explofions, which would render this idea not impoffible. 1. The planets might be
thrown out of the fun at the tige the fun itfelf was rifing from chaos, and be attradted
by other funs in their vicinity rifing at the fame tinle out of chaos, which would prevent
them from returning into the fun. 2. T'he new planet in its courfe or afcent from the fun,
might explode and ejet a fatellite, or perhaps more than one, and thus by its courfe
being 4fft&ed might not return into the fuh. 3. If more planets were ejected at the
fame time from the fun, they might attrat and difturb each others courfe at the time
they left the body of the fun, or very foon afterwards, when they would be fo much

nearcr each otler. R
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NOTE XVI.——CALCAREOUS EARTH.
While Ocean wrap’d it-in bis azure robe. Canro II. 1 34.

FROM having obferved that many of the higheft mountains of the world confift of
lime-ftone replete with fhells, and that thefe mountains bear the marks of having been
lifted up by fubterraneous fires from the interior parts of the globe; and as lime-ftone
replete with fhells is found at the bottom of many of our deepeft mines fome philo-
fophers have concluded that the nucleus of the earth was for many ages covered with
water which was peopled with its adapted animals; that the thelis and bones of thefe
animals in a long feries of time produced folid firata in the ocean furrounding the ori-
ginal nucleus. °

Thefe firata confit of the accumulated exuvie of fhell-fith, the anim.ls perifhed
age after age but their (hells remajned, and in progreflion of time produced the amazing
quantities of lime-ftone which almofl cover the earth. Other marine aninials called
coralloids raifed walls and even mountains by the congeries of their calcarcous habita-
tions, thefe parpendxculat corralline rocks make fome parts of the Southern Ocean highly
dangerous, as appears in the journals of Capt. Cook. From contemplating the immenfe
ftrata of lime-flone, both in refped to their extent and thicknefs, formed from thefe
thells of animals, philofophers have been led to conclude that much of the water of the
fea has been converted into calcareous earth by paffing through their cigans of digeftion.
The formation of calcareous earth feems more particularly to be an a.iimal procefs as the
formation of clay belongs to the vegetable economy; thus the fhells of crabs and other
teftaceous fifh are annually reproduced from the mucoys membiane beneath them; the
thells of eggs are firflt a mucous membranc, and the calculi of the kidneys and thofc
found in all other parts of our fyflem which fometimes contain calcareous earth, fcem
to originate from inflamed membranes ; the bones themfelves confift of calcareous carth
united with the phofphoric or animal dcid, which may be feparated by diffui¥ing the
afhes of calcined bones in the nitrous acid; the various fecretions of animals, as their
faliva and urine, abound likewife with calcareous earth, as appears by the incruftations
about the teeth and the fediments of urine. It is probable that animal mucus is a pre-
vious procefs towards the formation of calcarcous earth; and that all the calcareous
.arth in the world which is feen in lime-ftones, marbles, fpars, alabafters, marls, (which
mgV.e up the greateft part of the earth’s crufl, as far as it has yct been penctrated;) have
bern formed originally by animal and vegetablc bodies from the miafs of water, and that
by thefe means the folid part of the terraqueous globe has pcrpetually been in an
Increafing ftate and the water perpetually in a decreafing one.

After the mountains of thells and other recrements of aquat'. animals were slevated
above the water the upper heaps of them were gradually ditfulved by rain¥ and dews
and ocozing through were tither perfe&ly cryftallized in fir Jler cavities and formed
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calcareous fpar, or were imperfedtly cryflallized on the roofs of larger cavities and pro-
duced flalaétites; or mixing with other undiffolved fhells beneath them formed marbles,
which were more or lefs cryftallized and more or lefs purc; or laftly, after being diffolved,
the water was exhaled from them in fuch a manner that the external parts became folid,
and forming an arch prevented the internal parts from approaching each other fo near as
to become folid, and thus chalk was produced. T have fpecimens of chalk formed at the
root of feveral ftalactites, and in their central parts; and of other flalaétites which are
hollow like quills from a fimilar caufe, viz. from the external part of the ftala&tite harden-
ing firft by its evaporation, and thus either attra&ting the internal diffolved particles to
the cruft, or preventing them from approaching each other fo as to form a folid body.
Of thefe I faw many hanging from the arched roof of a cellar under the high fireet in
Edinburgh.

If this diffolved limeftone met with vitriolic acid it was converted into alabalfter,
parting at the fame time with its fixable air. If it met with the fluor acid it became fluor;
if with the filiceous acid, flint; and when mixed with clay and fand, or cither of them,
acquires the name of marl. And under one or Sther of thefe forms compofes a great
part of the folid globe of the earth. *

Another mode in which limeflone gppears is in the form of round granulated par-
ticles, but flightly coherirly together; of this kind a bed extends over Lincoln heath,
perhaps twenty miles long by ten wide. The form of this calcareous fand, its angles
having been rubbed off, and the flatnefs of its bed, evinces that that part of the country
was {o formed under water, the particles of fand ‘having thus been rounded, like all other
rounded pebbles. This round form of calcarcous fand and of other larger pebbles is
produced under water, partly by their being more or lefs foluble in water, and hencce the
angular parts become diffolved, firft, by their expofing a larger furface to the'action of the
menftruum, and fecondly, from their attrition againft each other by the fircams or tides,
for a great length of time, filccetlively as they were colleéted, and perhaps when fome of
themn had not acquired their hardeft ftate. .

This calcarcous fand has generally been called ketton-ftone and believed to refemble
thedpawn of fifh, it has acquired a form 6o much rounder than filiccous fand from its
being of fo much fofter a texture and alfo much more foluble in water. "There are
other foft calcareous ftones called tupha which are depofited from water on mofles, as at
Matlock, from which mofs it is probable the water may receive fomething which induces
it the readier to part with its earth.

In fome lime-ftones the living animals feemn to have been buried as well as their thells
during fome great convalfion of nature, thefe fhells contain a black coaly fubfiance «
wit%ﬁthem, in others fome phlokifton or volatile alcali from the bodies of te dead
ani remains mixed with the ftone, which is then called liver-flone as it mits a
fulphurous fmell on being ftruck, and there is a firatum about fix inches thick extgnds a
confiderable way over the iron ore at Wingerworth near Chefterticld in Derbyihire
which feems evidently to have been formed from the fhells of frefh-water mufcles

E
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There is however another fource of calcareous earth befides the aquatic one above
defcribed and that is from the recrements of land animals and vegetables as found in
marls, which confift of various mixtures of calcareous earth, fand, and clay, all of
them perhaps principally from vegetable origin.

Dr. Hutton is of opinion that the rocks of marble have been foftened by fire into
a fluid mafs, which he thinks under immenfe preffure might be done without the efcape
of their carbonic acid or fixed air. Edinb. Tranfadt. Vol. I. If this ingenious idea be
allowed it might account for the purity of fome white marbles, as during their fluid
ftate there might be time for their partial impurities, whether from the bodies of the
animals which produced the fhells or from other extrancous matter, either to fublime
to the uppermolt part of the ftratum or to fubfide to the lowcrmoft part of it. Asa
confirmation of this theory of Dr. Hutton’s it may be added that fowme calcaregus
ftones are found mixed with lime, and have thence loft a part of their fixed air or
carbonic gas, as thé bath-ftone, and on that account hardens on being expofed to the
air, and mixed with fulphur produces calcareous liver of fulphur. Falconer on Bath-
water. Vol. I p. 156. and p. 257.  Mr. Monnet found lime in powder in the nwuntains
of Auvergne, and fufpected it of vol¢anic origin. Kirwan’s Min. p. 22,

NOTE XVII..——MORASSES.

Gnomes! you then tought lrapfuding dewws to piafs
Through time-fallen woods, and root-inwove morafs. Canto Il L 11

WHERE woods have repeatedly grown and perithed moraffes are in provefs of
time produced, and by their long roots fill up the iterftices till the whole hecomes for
many yards decp a mafs of vegetation. This falt is curioufly verified by an account
given many years ago by the Earl of Cromartie, of which the following is a fhort
abftract. | .

In the year 1651 the EaArL oF CRoOMARTIE being then nineteen years of age faw a
plain in the parith of Lockburn covered over with a firm flanding wood, which was. fo
old that not only the trees had no green leaves upbn them but the bark was totally
throwfi off, which he was there informed by the old countrymen was the univerfal
manper in which fir-woods terminated, and that in twenty or thirty years the trees
would caft themfelves up by the roots. About fifteen ycars after !ic had occafion to
travel the fame way and obferved that there was not a tree nor the appearance of a
root of any of them; but in their place the whole plin where the wood ftood was
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covered with a flat green mofs or morafs, and on afking the country people what was
become of the wood he was informed that no onc had becn at the trouble to carry it
away, but that it had all been overturned by the wind, that the trees lay thick over each
other, and that the mofs or bog had overgrown the whole timber, which they added was
occafioned by the moifture which came down fromn the high hills above it and ftagnated
upon the plain, and that nobody could yet pafs over it, which however his Lordthip was
fo incautious as to attempt and flipt up to the arm-pits. Before the year 1699 that whole
piece of ground was become a folid mofs whercin the peafants then dug turf or peat,
which however was not yet of the beft fort. Philof T'ranf. No. 330. Abridg. Vol. V.
p. 272.

Moraffes in great length of time undergo variety of changes, firft by elutriation, and
afterwards by fermentation, and fhe confequent heat. 1. By water perpetually oozing
through them the moft foluble parts arc firft wathed away, as the cffential falts, thefe
together with the falts from animal recrements are carried down the rivers into the
fca, where all of them feem to decompofe cach, other except the marine falt. Hence
the afhes of peat contain little or no vegetable alcali and arc not ufed in the countries,
where peat conflitutes the fucl of the lower people, for the purpofe of wathing lin.n.
The fecond thing which is always feen oozing from moraffis is iron in folution, which
produces chalybeatc fprmgs, from whence depofitions of ochre and variety of iron ores.
The third clutriation feems to confift of vegetable acid, which by means unknown
appears to be converted into all other acids., 1. Into marine and nitrous acids as
mentioned above. 2. Into vitriolic acid which is found in {fome morafles fo plentifully
as to preferve the bodies of animals from putrefattion which have been buried in them,
and this acid carried away by rain and dews and meeting with calcareous carth produces
gypfum or alabafter, with clay it produces alum, and deprived of its vital air produces
fulphur. 3. Fluor acid which being wathed away and inceting with calcareous earth
produces fluor or cubic fpar. 4. The filiceows acid which feems to have been dif-
feminated in great quantity either by folution in water or by folution in air, aud appears
to have produced the fand in the fea vniting with calcarcous earth previoufly diffolved
in'that element, from which were afterWards formed fome of the grit-Rone rocks by
means of a filiccous or calcareous cement. By its union with the calcareous earth of
the morafs other ftrata of fihccous fand have been produced; and by the mixture of
this with clay and lime arofe the beds of marl.

In other circumftances, probably where lefs moifture has prevailed, morafles feem to
have undergone a fermentation, as other vegetable matter, new hay for inftance is liable
to'do from the great quannty of fugar it contains. From the great heat thus pgoduced
in the lower parts of immenfe beds of mprafs the phlogittic part, or oil, or afphaltum,
becomes diflilled, and rifing into higher ftrata becomes again condenfed formmw coal-
beds of greater or lefs purity according to their greater or lefs quantity of inﬁammable
matter; at the fame time the clay beds become purer or lefs fo, as the phlogiitic part is
more or lefs completely exhaled from them. Though coal and clay are frequently pro-
duced in this manner, yet I have no doubt, but that they are likewife often produced by
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elutriation; in fituations on declivities the clay is wathed away down into the valleys,
and the phlogiftic part or coal left behind; this circumftance is feen in many valleys near
the beds of rivers, which are covered recently by a whitith impure clay, called water-
clay. See note XIX. XX. and XXIIL

Lorp CroMARTIE has furnithed another curious obfervation on morafles in the
paper above referred to. In a mofs near the town of Eglin in Murray, though there is
no river or water which communicates with the mofs, yet for three or four feet of depth
in the mofs there are little thell-fith refembling oyfters with living fith in them in great
quantities, though no, fuch fith are found in the adjacent rivers, nor even n the water
pits in the mofs, but only in the folid fubftance of the mofs. This curious faét not
only accounts for the fhells fometimes found on the furface of coals, and in the clay
above them; but alfo for a thin firatum of fhells which fometimes exifts over iron-ore.

NOTE XVIIIL IRON.

Cold waves, immerged, the glowing mafs congeal,
And turn to adamant the biffing Steel. Canrvo I L 1g1.

AS iron is formed near the furface of the earth, it becomes cxpofed to ftreams of
water and of air more than moft other metallic bodies, and thence becomes combinced
with oxygene, or vital air, and appears very frequently in its calciform ftate, as in varicty
of ochres. Manganefe, and zinc, and {ometimes lead, are alfo found near the furfuce of
the earth, and on that account become combined with vital air and are exhibited in their
calciform flate. ° R

The avidity with which iron unites with oxygene, or vital air, in which procefs
much heat is given out from the combining materials, is fhewn by a curious experiment
of M. Ingenhouz. A fine iron wire twifted fpirally is fixed to a cork, on the point of the
fpire is fixed a match made of agaric dipped in folution of nitre; the match is then
ignited, and the wire with the cork put immediately into a bottle full of vital air, the
match _firft burns vividly, and the iron foon takes fire,and confumes with brilliant fpaiks
8l it is reduced to fmall brittle globules, gaining an addition of about one third of its
weight by its union with vital air. Annales de Chymiic. Traité de Chimie, per
Lavdifier, c. jii. ‘ 2
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STEEL.

It is probably owing to a total deprivation of vital air which it holds with fo great
avidity, that iron on being kept many hours or days in ignited charcoal becomes con-
verted into fteel, and thence acquires the faculty of being welded when red hot long
before it melts, and alfo the power of becoming hard when immerfed in cold water;
both which I fuppofe depend on the fame caufe, that is, on its being a worfe condu&or
of heat than other metals; and hence the furface both acquires heat much fooner, and
lofes it much fooner, than the internal parts of it, in this circumftance refembling glafs.

When fteel is made very hot, and fuddenly immerged in very cold water, and moved
about in it, the furfice of the fteel becomes cooled firft, and thus producing a kind of
cafe or arch over the internal part, prevents that internal part from contrading quite {o
much as it otherwife would do, whence it becomes brittler and harder, like the glafs-
drops called Prince Rupert’s drops, which are made by dropping melted glafs into cold
water. “This idea iscountenanced by the circumftance that hardened ftecl is (pecifically
lighter than fteel which is more gradually cooldd. (Nicholfon’s Chemiftry, p. 313.)
Why the brittlencfs and hardnefs of ftcel or glafs thould keep pace or be companions to
each other may be difficult to conceive.

When a fleel fpring i forcibly bent till it break, it requires lefs power to bend it
through the firft inch than the fecond, and Iefs through the fecond than the third; the
fame I fuppofe to happen if a wire be diftended till it break by hanging weights to it;,
this fhews that the particles may be forced from each other to a fmall diftance by lefs
power, than is neceflary to make them recede to a greater diftance; in this circumftance
perhaps the attra&ion of cohefion differs from that of gravitation, which exerts its power
inverfely as the fquares of the diftance. Hence it appears that if the innermoft particles
of a fteel bar, by cooling the external furface firft, are kcpt from approaching each other
fo nearly as they otherwife would do, that thiey, become in the fituation of the particles
on the convex fide of a bent fpring, and can not be forced further from each other cxcept
by a greater power than would have been neceflary to have made them recede thus far,
A fecondly, that if they be forced a litgle further from each other they feparate; this
may be exemplified by laying two magnetic needles parallel to each other, the contrary
poles together, then drawing them longitudinally from each other, they will {lide with
fmall force till they begin to feparate, and will then require a ftronger force to really
feparate them. Hence it appears, that hardnefs and brittlenefs depend on the fame cir-
cumftance, ‘that the particles are removed to a greater diftance from each other and thus
refift any power more forcibly which is applied to difplace them further, this confticutes
hardnefs. And fecondly, if they®are dxfplaced by fuch applied force they nmmdnat«.ly
feparate, and this conftitutes brittlenefs! »

Steel may be thus rendered too brittle for many purpofes, on which account amﬁs
have means of foftening it again, by expofing it to certain degrees of leat, for the con-
ftruction of different kinds of tools, which is called tempering it. Some artifts plunge
Jarge tools in very cold water as foon as they are compleatly ignited, and moving it about,
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take it out as foon as it ceafes to be luminous heneath the water; it is then rubbed
quickly with a filc or on fand to clean the furface, the heat which the metal ftill retains
foon begins to produce a fucceflion of colours; if a hard temper be required, the picce
is dipped again and flirred about in cold water as foon as the yellow tinge appears, if
it be cooled when the purple tinge appears it becomes fit for gravers’ tools ufed in work-
ing upon metals; if cooled while blue it is proper for fprings. Nicholfon’s Chemittry,
p. 313. Keir's Chemical Diétionary.

MODERN PRODUCTION OF IRON.

The recent produlion of iron is evinced from the chalybeste waters which flow
from morafles which lie upon gravel-beds, and which muft thercfore have produced
iron after thofe gravel-beds were raifed out of the fea. On the fouth fide of the road
between Cheadle and Okeymoor in Statfordfhire, yellow ftains of iron arc feen to pene-
trate the gravel from a thin morafs on its furface. T'here is a fiffurc eight or ten feet
wide, in a gravel-bed on the eaftern fide of the hollow road afcenfing the h.'l about a
mile from Trentham in Staffordfhite, leading toward Drayton in Shropthire, which
fifture is filled up with nodules of iton-ore. A bank of fods is now raifed againft this
fiffure to prevent the loofe iron nodules from falling into the turnpike road, wind thus
this natural curiofity is at prefent conccaled from travellers. ‘A fimilar fiffure in a bed
of mar], and filled up with iron nodules dhd with fome large pieces of flint, is feen on

.the eaftern fide of the hollow road afcending the hill from the turnpike houfe about a
mile from Derby in the road towards Burton. And another fuch fiffure filled with iron
nodes, appears about half a mile from Newton-Solney in Derbyfhire, in the road 1o
Burton, near the fummit of the bill. Thefe collections of iron and of flint muft have
been produced poﬂerior to the clevation of all thofe hills, and were thence evidently of
vegetable or animal origin. To which fhould be added, that iren is found in general in
beds either near the furface of the earth, or firatified with ¢lay coals or argillaccous grit,
which are themfelves produclions of the modern world, that is, from the recrements of
vegetables and air-breathing animals.

Not only iron but manganefe, calamy, and even copper and lead appear in* fomc
inftances to have been of recent production. Iron and manganefe are detelted in all
vegetable productions, and it is probable other merallic bodics might be found to exift
in vegetable or animal matters, if we had tefts to detect them in very minute quantitics.
Manganefe and calamy are found in beds like iron near the furface of the eartly, and in
a calciform ftate, which countenances their modern produétion. The recent produstion
of calamy, one of the ores of zinc, appears from its frequently incrufting calcarcous fper
in its defcent from the furface of the carth into the €ppermeft &ffures of the limeftone
mounteins of Derbyfhire. That the calamy ha$ been carried by its folutien or diffufion
in water into thefe cavities, and not by its afcent from below in form of iteam, is evinced
from'its not only forming a cruft over the dogtooth fpar, but by its afterwards diffolving
or deftroying the fparry cryftal. I have {pecimens of calamy in the form of dogtooth
fpar, two inches high, which are hollow, and ftand half an inch -‘sove the diminifhed
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fparry cryflal on which they were formed, like a fheath a great deal too big for it; this
feems to fhew, that this procefs was carried on in water, otherwife after the calamy had
incrufted its fpar, and diffolved its furface, {o as tn form a hollow cavern over it, it could
not act further upon it except by the interpofition of fome medium. As thefe fpars and
calamy are formed in the fiffures of mountains they muft both have been formed after
the elevation of thofe mountains.

In refpe& to the recent produlion of copper, it was bLefore obferved in note on
Canto II. 1. 394, that the fummit of the grit-ftone mountain at Hawkftone in Shropthire,
1s tinged with copper, which from the appcarance of the blue ftains feemns to have
defcended to the parts of the rock berieath. I have a calciform ore of copper confifting
of the hollow crufts of cubic cells, which has evidently been formed on cryftals of fluor,
which it has eroded in the fame manner as the calamy erodes the calcareous cryfials,
from whence may be deduced in the fame manner, the aqueous folution or diffufion, as
well as the recent production of this calciform ore of copper.

Lead in {fmall quantities is fometimes found in the fiffures of coal-beds, which fil.
fures are previoutly covered with fpar; and fometimes in nodules of iron-ore. Of the
former I have a fpecimen from near Caulk in Derhythire, and of the latter from Cole-
brook Dale in Shropthire. Though all thefe fa¢ts thew that fome metallic bodies are
formed from vegetable g animal recrements, as iron, and perhaps mangancfe and
calamy, all which are found ncar the furface of the earth; yet as the other metals are
found only in fiffures of rocks, which penetrate to unknown depths, they may be wholly
or in part produced by afcending fteams from fubterraneous fires, as mentioned in note
on Canto I1. L. 304.

SEPTARIA OF TRON-STONE.

Over fome lime works at Walfall in Staffordthire, I obferved fome years ago a firatum
of iron earth about fix inchgs thick, full of very large cavities; thefe cavities were evi-
dently produced when the material paffed from*a femifiuid ftate into a folid one; asthe
frit of the potters, or a mixture of c¢lay and water is liable to crack in dry'mg, which is
owmg to the further contraétion of the internal part, after the cruft is become hard.
Tlefe hollows are liable to receive extrantous matter, as I belicve gypfum, and fome-
times {par, and even lead; a curious fpecimen of the laft was prefented to me by Mr.
Darby of Colebrook Dale, which contains in its cavity fome ounces of lead-ore. But
there are other feptaria of iron-ftone which feem to have had a very different origm, their
cavities “having been formed in cooling or congealing from an ignited flate, as is inge-
nioufly duluccd by Dr. Hutton from their internal firuéture. Edinb. Tranfaét. Vo! L
pt 246. The volcanic origin of tljefe curious feptaria appears to me to be further ¢ evinced®
from their form and thé places where thjey are found. They confift of oblate fgheroxds
and are found in many part$ of the earth totally detached from the beds in which they
lic, as at Eaft Lothian in Scotland. Two of thefe, which now lie before me, weredfound
with many others immerfed in argillaceous thale or thiver, furrounded by broken lime-
ftonc mountains at Bradbourn near Afhbourn in Derbyfhire, and were prefented to
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‘me by My, Buxton, a gentleman of that town. One of thefe is about fiftcen inches in
its equatorial diamneter, and about fix inches in its polar onc, and contains beautiful ftar-
like fepraria incrufted and in part filled with calcareous fpar. The other is about eight
inches in its equatorial diameter, and about four inches in its polar diameter, and js quite
folid, but fhews on its internal furface marks of different colours, as if a beginning fepa-
ration had taken place. Now as thefe feptaria contain fifty per cent. of iron, according
to Dr. Hutton, they would foften or melt into a femifluid globule by fubterraneous fire
by lefs heat than the limeftone in their vicinity ; and if they were gjeéted through a hole
or fiffure would gain a circular motion along with their progreflive one by their greater
friction or adhefion to onc fide of the hole. "T'his whirling motion would produce the
oblate fpheroidical form which they poffefs, and which as far as I know can not in any
other way be accounted for. They would then harden in the air as they rofe into the
colder parts of the atmofphere; and as they defcended into fo foft a material as fhale or
fhiver, their forms would not be injured in their fall; and their prefence in materials fo
different from themfelves becomes accounted for.

About the tropics of the large feptarium above mentioned, are circular emisn nt lines,
fuch as might have been left if it had been coarfely turned in a lathe. ‘Thefe lives fuem
to confift of a fluid matter, which feems to have exfuded in circular zones, as the r edges
appear blunted or retradled ; and the feptarium feems to have {plit cafier in fuch tections
parallel to its equator. Now as the cruft would firft begin o cvol and harden afrer its
¢jedlion in a ferufluid ftate, and the equatorial diameter would become gradually enlarged
as it rofe in the air; the internal parts being fofter would flide beneath the polar cruft,
which might crack and pertist part ot the femiflind to exfude, and it is probable the
adhefion would thus become lefs in fe€tions parallel to the equator. W hich further
confirms this idea of the production of thefe curious feptaria. A new .caft cannon ball
red-hot with its cruft only folid, if it were fhot into the air would propably burfl m its
paffage; as it would confift of a more fluid material thgn thefe fiptaria; and thus
by difcharging a fhower of liquid iron would produce more dreadful combuftion, if uted
in war, than could be effeCted by a ball, which hdd been cooled and was heated again -

. fince in the latter cafe the ball could not have its internal parts made hotter than the
crufl of i1, without firft loofing its form. . v
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NOTE XIX. FILINT.

Tranfmute 1o glittering flints ber chalky lands,
Or fink on Ocean’s bed in countlefs fands. Canto IL. L 217.

1. SILICEOUS ROCKS.

THE great mafies of filiceous fand which lie in rocks upon the beds of limeftone, or
which are ftratified with clay, coal, and iron-ore, are evidently produced in the decom-
pofition of vegetable or animal matters, as explained in the note on moraffes. Hence
the impreffions of vegetable roots and even whole trees are often found in fand-ftone, as
well as in coals and iron-ore. In thefe fand-rocks both the filiceous acid and the cal-
careous bafe fecn to be produced from the materials of the morafs; for though the
prefence of a filiceous acid and of a calcareous bafeshave not yet been feparately exhibited
from flints, yet from the analogy of flint to fluor,sand gypfum, and marble, and from
the converfion of the latter into flint, there can be little doubt of their exiftence.

Thefe filiceous fand-rogks are either held together by a filiceous cement, or have a
greater or lefs portion of clay in them, which in fome alls as a cement to the filiceous
cryftals, but in others is in fuch great abundance that in burning them they become an
imperfe&t porcelain and are then ufed to repair the roads, as at Chefterfield in Derbythire;
thefe are called argillaceous grit by Mr. Kirwan. In other places a calcareous matter
cements the cryftals together; and in other places the filiceous cryftals lie in loofe frata
under the marl in the form of white fand; as at Normington about a mile from Derby.

The lowelt beds of filiceous fand-ftone produced from moraffes feem to obtain therr
acid from the morafs, and their calcareous bafe from the limeftone on which it refts.
Thefe beds poflefs a filiceous cement, and from their greater purity and hardnefs are
ufed for courfe grinding-flones and feyth ftones, and are fituated on the edges of lime-
flone sountries, having loft the other ftrata of coals, or clay, or iron, which were origi-
nally produced above them. Such are the fand-rocks incumbent on limeftone near
Matlock in Derbyfhire, As thefe filiceous fand-rocks contain no marine produétions
fcattered amongfl themn, they appear to have been clevated, torn to pieces, and many
fragments of them fcattered over the adjacent country by explofions, from fires wit?:in
the norafs from which they have been formed; and which diflipated every thing in-
flammable above and bencath them, except fome ftains of iron, with which they auesd
fome places fpotted. It; thefe fang-rocks had been accumulated beneath the fea, and
elevated along with the beds of limeftene on which they reft, fome veftiges of marine
fhells cither in their filiccous or calcareous ftate muft have been difcerned amongft

them.

F
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2. SILICEOUS TREES.

In many of thefe fand-rocks are found the impreflions of vegetable roots, which feem
to have been the moft unchangeable parts of the plant, as thells and fhark’s teeth are
found in chalk-beds from their being the moft unchangeable parts of the animal. In
other inftances the wood itfelf is penetrated, and whole trees converted into flint; fpeci-
mens of which 1 have by me, from n¥ir Coventry, and from a gravel-pit in Shropfhire
near Child’s Archal in the road to Drayton. Other polithed fpecimens of vegetable
flints abound in the cabinets of:the curious, which evidently fhew the concentric circles
of woody fibres, and their interftices filled with whiter filiceous matter, with the branch-
ing off of the knots when cut horizontally, and the parallel lines of wood when cut
longitudinally, with uncommon beauty and variety. Of thefe 1 poflefs fome beautiful
fpecimens, which were prefented to me by the Earl of Uxbridge.

The colours of thefe filiceous vegetables are generally brown, from the iron, T fuppofe,
or manganefe, which induced them to cryftallize or to fufe more eafily. Some of the
cracks of the wood in drying are filled with white flint or calcedony, and wthers of them
remain hollow, lined with innumersble fmall cryftals tinged with iron, which 1 fuppofe
had a fhare in convetting their calcarcous matter into filiceous cryftals, becaafe the
eryftals called Peak-diamonds are always found bedded in arr ochreous carth; and thofe
called Briftol-ftones are fituated on limeftone coloured with iron. Mr. F. French prefented
me with a congeries of filiceous oryflals, which he gathered on the crater (as he fuppofes)
of an extinguifhed volcano at Cromach Water in Cumberland. The cfyftals are about
an inch high in the thape of dogtooth or calcarcous fpar, covered with a dark ferruginous
matter. ‘The bed on which they-reft is about an inch in thicknefs, and is ftained with
iron on its underfurface. This curious-foffil thews the tranfmutation of calcareous earth
into filiceous, as much as the filiceous fhells which abound in the cabinets of the curious.
"There may fometime be difcovered in thjs age of fcience, 2 method of thus impregnating
wood with liquid flint, which would produce pillars for the fupport, and tiles for the
covering of houfes, which would be uninfiammable and endure as long as the earth
beneath them. . ..

That -fome filiccous produltions have been in a fluid ftate without much heat at the
time of their formation appears from the vegetable flints above defcribed not having quite
loft their organized appearance; from fhells, and coralloids, and entrochi being converted
into flint without loofing their form; from the bafon of calcedony round Giefar in
Iceiand; and from the experiment of Mr. Bergman, who obtained thirteen regular formed
oryftals by fuffering the powder of quartz to remain in a veffel with fluor acid for two
* years ; ,thefe cryftals were about the fize of fmall peas, and were not fo hard as quartz.
Opufc..de Terrd Siliced, p. 33. My, Achard procured bqth calcareous and filiceous
cryfials, one from calcareous earth, and ¢he other from the earth of alum, both diffolved
in witer impregnated with fixed air; the water filtrating very flowly through a porous
bottom of baked clay. See Journal de Phyfique, for January, 1778.
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3. AGATES, ONYXES, SCOTS-PEBRLES,

In fmall cavities of thefe fand-rocks, I am informed, the beautiful filiccous nodules are
found which are called Scot’s-pebbles; and which on being cut in different dive@ions
take the names of agates, onyxes, fardonyxes, &c. according to the colours of the lines
or firata which they exhibit. Soms of the nedules are hollow and filled with cryftals,
others have a nucleus of lefs compa&t filiceous n¥kter which is generally white, furrounded
with many concentric {trata coloured with iron, and other alternace firdtw of white agate
or calcedony, fometimes to the number of thirty.

I think thefe nodules bear evident marks of their having been in perfeét fufion by
either heat alone, or by water and heat, under grear preffure, according to the ingenious
theory of Dr. Hutton; but I do not imagine, that they were injeted into cavities from
materials from without, but that fome vegetables or parts of vegetables containing
more iron or mangancfe than others, facilitated the compleat fufion, thus deftroying
the veftiges of vegetable organization, which were econfpicuous in the filicsous trees
above mentioned. Some of thefe nodules beitsg hollow and lined with cryftals, and
others containing a nucleus.of white filiceous matter of % loofer texture, thew they
were compofed of the materials then exifting in the cavity; which confiffing before of
loofe fund, mufl take up lefs fpace when fufed into a folid mafs.

Thele filiceous nodules refemble the nodules of iron-flone mentioned in note on
Canto I 1 179, in refpect to their poffeffing a great number of concentric fpheres
coloured generally with iron, but they differ in this circumftance, that the concentric
fpheres generally obey the form of the external cruft, and in their not pofleffing a chaly-
beate nucleus. The ftalatites formed on the roofs of caverns are often coloured in
concentric firata, by their coats being fpread over each other at different times; and fome
of them, as the cupreous ones, poflefs great beauty from this formation; but as thefe are
neccffarily more or lefs of a cylindrical or conic form, the nodules or globular flints
above defcribed cannot have been conftruéted in this manner. To what law of nature
then is to be referred the production of fuch numerous concentric fpheres? I fufped to
the law of congelation.

When falt and water are expofed to fevere frofly air, the falt is faid to be precipitated
as the water freezes; that is, as the heat, in which it was diffolved, is withdrawn; where
the experiment is tried 1 a bowl or bafon, this may be true, as the furface frevzes firff,
and the falt is found at the bottom. But in 2 fluid expofed in a thin phial, I found by
experiment, that the extrancous matter previouily diffolved by the heat in the mixture
was not fimply fet at liberty to fubfide, but was detruded or puthed backward as fimmige
was produced. The ,experiment was this: about two ounces of a folution“of blue
vitriol were accidentally frozen in a thih phial, the glafs was cracked and fallen Yo pieces,
the ice was diflblved, and'I found a pillar of biue vitrio] ftanding ere&t on the hottom
of the broken bottle. Nor is this power of congelation more extraordinary, than that
by its powerful and fudden expanfion it thould burft iron fhells and cochorns, or throw



44 FLINT. Norte XIX.

out the plugs with which the water was fecured in them above onc hundred and thirty
yards, according to the experiments at Quebec by Major Williams.  Edinb. Tranfudt.
Vol. IL. p. 23.

In fome filiceous nodules which now lie before me, th- external cruft for about the
tenth of an inch confifts of white agate, in others it is much thiuner, and in fome much
thicker, correfponding with this cruft there are from twenty to thirty fuperincumbent
ftrata, of alternately darker and hghter cBour; whence it appcars, that the external cruft
as it cooled or froze, propelled from it the iron or mangancfe which was diffolved in it;
this receded till it had formed an arch or vault ftrong enough to refift its further pro-
trufion; then the next inner fphere or firatum as it coold or froze, propelled forwards
its colouring matter in the fame manuer, tll another arch or fphere produced fufficient
refiftance to this frigorific expulfion. Some of them have detruded their colouring,
matter quite to the centre, the rings continuing to become darker as they are nearer it;
in others the chalybeate arch feems to have flopped half an inch from the centre, and
become thicker by having attraéted to itfelf the wony matter from the white nucleus,
owing probably to its cooling lefs precipitately in the central parts than at the fu.face of
the pebble. . ¢

A fimilar detrufion of a marly matter in circular arches or vaults obtains in t ¢ {alt
mines in Chethire; from whence Dr. Hutton very ingemoufly«concludes, that th  falt
mufl have been liquified by heat; which would feem to be be much confinned by the
above theory. Edinb. Tranfact. Vol. I. p. 244.

I cannot conclude this account of Scots-pebbles witheut obferving that fome of them
on being fawed longitudinally afunde, feem fhill to poflefs fome vefliges of the ¢ylindrical
orgamzation of vegetables ; others poflefs a nucleus of white agate much r.iembling fome
bulbous roots with their concentric coats, or the knots in elin-roots or crah-tices, fome
of thefe I {uppofe were formed in the manner above explained, during the congelation
of maffes of melted flint and iron; others may have beed formed from a vepetabts
nuclecus, and retain fome veftiges of the organization of the plant.

4. SAND OF TJL SEA.

The great abundance of filiceous fand at the bottom of the ocean may in part be
wathed down fiom the filiccous rocks above deferit:ed, but in general Ufuppofe 1t derives
its acid only from the vegetable and animal matter of morates, which 1s carried down by
flooas or by the atmofphere, and becomes united 1n the fea with its calcareous bafe from
thells and coralloids, and thus affumes its cryftalline forin at the bottom of the oeean, and 15

ther, .satermixed with gravel or other matters wathed from the mountans i its vicity.
L]

s. CHERT, OR PETROSILEX. ,
‘The rocks of marble arc often alternately intermixed with firata of <hert, or coarfe
flint, afid this in beds from one to three feet thick, as at Jlam and V .Jock, or of lefs
than the tenth of an inch in thicknefs, as a mile or two from Bake oll in the road to

L]
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Buxton. Tt is difficult to concci:e in what manner ten or twenty firata of either lime-
ftone or flint, of different fhades of white and black, could be laid quite regularly over
cach other from fediments or precipitations from the fea; it appears to me much eafier
to comprehend, by fuppofing with Dr. Hutton, that both the folid rocks of marble and
the flint had been fufed by great heat, (or by heat and water,) under immenfe preffure ;
by its cooling or congelating the colouring matter might be detruded, and form parallel
or curvilinean ftrata, as above explained. #

The colouring matter both of limeftone and flint was probably owing to the flefh of
peculiar animals, as well as the filiceous acid, which converted fome of the limeftone into
flint; or to fome ftrata of (hell-fith having been overwhelmed when alive with new
materials, while others dying in their natural fituations would lofe their flethy parts,
either by its putrid folution in the water or by its being caten by other fea-infects. I have
fome calcareous foffil fhells which contain a black coaly matter in them, which was
evidently the body of the animal, and others of the fame kind filled with fpar inftead of
it. 'T'he Labradore ftone has I fuppofe its colours from the nacre or mother-pearl thells,
from which it was probably produced. And thert 1s a flratum of calcarcous matter
about fix or eight inches thick at Wingerworth in Derbyfhire over the iron-beds, which
is replete with fhells of frefh-water mufcles, and evidently obtains its dark colour from
them, as mentioned in not¢ XVI. Many nodules of flint refemble in colour as well as
in foim the thell of the cchinus or fea-urchin; others refemble fome coralloids both
in form and colour; and M. Arduini found in the Monte de Pancrafio, red flints
branching like corals, from whence they feem® to have obtained both their form and

their colour.  Ferber’s 1'ravels in Italy, p. 42.

5. NODULES OF FLINT IN CHALK-BEDS,

As the npdules of flint found in chalk-beds pofitfs no marks of having been rounded
by attrition or folution, I conclude that they hawe gained their form as well as their dark
colnur from the flefh of the fhell-fith from which they had their origin; but which have
been fu compleatly fufed by heat, or hcat and water, as to obliterate all veftiges of the
fhell, in the fame manner as the nodules of agate and onyx were produced f'rom parts of
vegetables, but which had been fo completely fufed as to obliterate all marks of their
organization, or as many iron-nodules have obtained their form and origin from peculiar

vegetables,

Some nodules in chalk-beds confift of fhells of echini filled up with chalk, the mh{a!
having been diffolved away by putrefcence in water, or caten by other fea-infects; other
flretls of cchini, in which I fuppofe the animal’s body remained, arc converted into fiteg
but full retain the form %f the fhelt. Othq‘s, I fuppofe as above, being more comgletely
fufed, have become flint coloured by the'animal fleth, but without the cxact form\ either
of the flefh or hell of the animal.  Many of thefe are hcllow within and Iined with
cryftals, like the Scot’s-pebbles above defcribed; but as the colouring imatter of animal
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bodies differs but little from each other compared with thofe of vegetables, thefe flints
vary lefs in their colours than thofc above mentioneds At the fame time as they cooled
in coneentric fpheres like the Scot’s-pebbles, they often pofiels faint rings of colours, and
always break in concholoid forms like thesa

This idea of the produttion of nodules of flint ia chalk-beds is countemanced from
the iron which genetally appears as thefe flints become decompofed by the air; which
by uniting with the iron in their compofition reduces it from a vitrefcent fiate to that of
calx, and thus renders it vifible. And fecondly, by there being no appearance in chalk-
beds of a ftring or pipe of filiceous matter connedting one nodule with another, which
muft have happened if the filicoous matter, or its acidy had been injefted from without
according to the idea of Dr. Hutton. And thirdly, becaufe many of them have very
large cavities at their centres, which fhould not have happened had they been formed by
the injoction of a material from without,

When fhells or chalk are thus converted from calcareous to filiceous matter by the
fleth of the animal, the new flint being heavier than the fhell or chalk occupies lefs fpace
than the materials it was produced*from; this is the caufe of frequent cavitics within
them, where the whole mafs has 1ot been completely fufed and prefled together. In
Derbyihire there are mafles of coralloid and other fhells which have become idiceous,
and are thus left with large vacuities fometimes within and fometimes on the outfide of
the remaining form of the thell, like the French millfones, and T fuppofe might ferve
the fame purpofe; the gravel of the Derwent is full of fpecimens of this kind.

Since writing the above I have received a very ingenious account of chalk-beds from
Dr. Menisu of Chelmsford. He diftinguifhes chalk-beds into three kinds; fuch as have
been raifed from the fea with little difturbance of their firata, as the c¢iuffs of Dover and
Margate, which he terms intire chalk. Another ftate of chalk is where it has fuffered
much derangement, as the banks of the Thames at Gravefend and Dartford. And a
third ftate where fragments of chalk have been rounded by water, which he terms
alluvial chalk. In the firft of thefe fituations of chalk he obferves, that the flint lies in
firata horizontally, generally in diftinét nodules, but that he has obferved two inftances
of folid plates or ftrata of flint, from an inch to two inches in thicknefs, int‘er;iofcd
between the chalk-beds; one of thefe is in a chalk-bank by the road fide at Berkhamficad,
the other in a bank on the road from Chatham leading to Canterbury. Dr. Menith has
further obferved, that many of the echini are cruthed in their form, and yet filled with
flint, which has taken the form of the crufhed fhell, and that though many flint nodules
ard hollow, yet that in fome echini the filiceum feems to have enlarged, as it pafied from
aoﬁuid to a folid ftate, as it fwells out in a protuberance at the mouth and anus of the

"[neﬁ,\and that though thefe fhells are fo filled with flint yet that in many places the fhell
itfelf remains calcareous. Thele ftrata of nodulés and plates of flint feem to countenance

their origin from the fleth of a firatum of animals which perifhed by fome natural
violer.ce, and were buried in their fhells.
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7. ANGLES OF SILICEQUS SAND.

In many rocks of filiceous fand the particles retain their angular form, and in fome
beds of loofe fand, of which there is one of confiderable purity a few yards beneath the
mar] at Normington about a mile fouth of Derby. Other filiceous fands have had their
angles rounded off, like the pcbbies in gravel-beds. Thefe feem to owe their globular
form to two caufes; one to their attrition againft each other, when they may for centuries
have lain at the bottom of the fea, or of rivers; where they may have been progreflively
accumulated, and thus progreflively at the fame time rubbed upon each other by the
dafhing of the water, and where they would be more eafily rolled over each other by
their gravity being fo much lefs than in air. This is evidently now going on in the river
Derwent, for though there are no limeftone rocks for ten or fifteen miles above Derby,
yet a great part of the river-gravel at Derby confifts of limeftone nodules, whofe angles
arc quitc worn off in their defeent down the ftream.

There is however another caufe which muft have contributed to round the angles
both of calcarcous and filiceous fragments ; =and that is, their folubility in water; calca-
reous carth is perpetually found fufpended in the waters which pafs over it; and the
earth of flints was obferved by Bergman to be contained in water in the proportion of
one grain to a gallon. Kigwan's Mineralogy, p. 107. In boiling water, however, it is
foluble in much greater proportion, as appears from the filiceous earth fublimed in the
diflillation of fluor acid in glafs veflels; and from the bafons of calcedony which fur-
rounded the jets of hot water near mount Heczla in Iceland. Troil on Iceland. It is
probable moft filiceous fands or pebbles have at fome ages of the world been long expofed
to aqueous fteams raifed by fubterranean fires. And if fragments of ftone were long
immerfed in a fluid menftrum, their angular parts would be firft diffolved, on account of
their greater furface.

Many beds of filiccous gravel are cemented together by a filiccous cement, and are
called breccia; as the plumb-pudding flones of Hartfordthire, and the walls of a fubter-
rancous temple excavated by Mr. Curzon, at Hagley near Rugely in Staffordthire; thefe
may have been expofed to great heat as they were immerfed in water; which water under
great preffurc of fuperincumbent materials’may have been rendered red-hot, as in Papin’s
digetter; and have thus poffeffed powers of folution with which we are unacquainted.

8. BASALTES AND GRANITES.

Another fourfe of filiceous ftones is from the granite, or bafaltes, or porphyrics, wl¥ch
are of differcnt hardnefles according to the materials of their compofition, or to tbmﬁg;e
they have undergone; fuch are the fones of Arthur’s-hill near Edinburgh, of the Giant's®
Caufway in Ireland, and of Charnwood Foreft in Leicefterthire; the uppermofisftratum
of which laft feems to have been cracked cither by its elevation, or by its hattily cooling
after ignition by the contaét of dews or fnows, and thus breaks into angular fragtents,
fuch as the fircets of London are paved with; or have had their ungles rounded by
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attrition or by partial folution; and have thus formed the common paving ftones or
bowlers; as well as the gravel, which is often rolled into firata amid the filiceous fand-
beds, which are cither formed or collefted in the fea.

In what manner fuch a mafs of cryftallized matter as the Giant’s Caufway and fimilar
columns of bafaltes, conld have been raifed without other volcanic appearances, may be a
matter not eafy to comprehend; but there is another power in nature befides that of
expanfile vapour which may have raifed fome materials which have previoufly been in
igneous or aqueous folution; and that is the at of congelation. When the water in
the experiments above related of Major Williams had by congelation thrown out the
plugs from the bomb-thells, a coluran of ice rofe from the hole of the bomb fix or cight
inches high. Other bodies I fufpect increafe in bulk which cryftallize in cooling, as iron
and type-metal. I remember pouring eight or ten pounds of melted brimftone into
a pot to cool and was furprized to fce after a little time a part of the fluid bencath
break a hole in the congealed cruft above it, and gradually rife into a promontory feveral
inches high; the bafaltes has many marks of fufion and of cryftallization and may
thence, as well as many other kinds &f rocks, as of fpar, marble, petrofilex, jaiper, &c.
have been raifed by the power of congelation, a power whofe quantity has aot yet
been afcertained, and perhaps greater and more univerfal than that of vapours exj.anded
by heat. Thefe bafaltic columns rife fometimes out of mowntains of granite jtiulf, as
mentioned by Dr. Beddoes, (Phil. Tranfact., Vol. LXXX.) and as they fcem to confift
of fimilar materials more completely fufed, there is flill greater reafon to believe them
to have been elevated in the cooling or eryftallization of the mafs.  See note XXIV,
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NOTE XX.—CLAY,

Whence duftile Clays in wide expanfion fpread,
Soft as the Cygnet’s down, their fiow-white bed. Cawnto II. L. 276.

THE philofophers, who have attended to the formation of the earth, havs ac~
knowledged two great agents in producing the various changes which the terraqueous
globe has undergone, and thefe are water and firc. Some of them have perhaps afcribed
too much to one of thefe great agents of nature, and fome to the other. They have
gencrally agreed that the flratification of materials could only be produced from fediments
or precipitations, which were previoufly mixed or diffolved in the fea; and that whatever
effefls were produced by fire were performed afterwards.

There is however great difficulty in accounting for the univerfal firatification of the
folid globc of the carth in this manner, {inge many of the materials, which appear in
ftrata, could not have been fufpended in water; as the nodules of flint in chalk-beds,
the extenfive beds of (hells, and laftly the ftrata of coal, clay, fand, and iron-ore,
which in moft coal-countries lie from five to feven times alternately ftratified over each
other, and none of them are foluble in water. Add to this if a folution of them or a
mixture of them in water could be fuppofed, the caule of that folution muft ceafe before
a precipitation could commence. .

1. The great maffes of lava, under the various names of granite, porphyry, toadftonc,
moor-ftone, rag, and flate, which conftitute the old word, may have acquired the firati-
fication, which fome of thcm appear to poffefs, by their having been formed by fuc-
ceflive eruptions of a fluid mafs, which at different periods of antient time arofe from
volcanic fhafts and covered each other, the furface of the interior mafs of lava would
cool and become folid before the fuperincumbent ftratum was poured over it; to the
fame caufe may be afcribed their different compofitions and textures, which are fcarcely
the fame in any two parts of the world.

2. The firatifications of the great mafles of limeftone, which were produced from
fea-fhells, feem to have been formed by the different times at which the innumerable
fhells were produced and depofited. A colony of echini, or madrepores, or cornua
ammonis, lived and perithed in one period of time; in another a new colony of either
fimlilar or different fhells lived and died over the former ones, producing a ft:§tum of
more recent fhell over a firatum of others which had began to petrify or t{ become
marble; and thus from unkpown depths to what are now the fummits of Mot sans
the limeftone is difpofed in ftrata of varying folidity and colour. Thele hm_'él afterwards
undergone variety of c¢hanges by their folution and depofition from the water in which
they were immerfed, or from having been expofed to great heat under great preflure,
according to the ingenious theory of Dr. Hutton. Edinb, Tranfact. Vol 1. Sce
Note XVL G
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3. In moft of the coal-countries ofythis ifland there are from five to feven beds of
coal ftratified with an equal number of beds, though of much greater thicknefs, of clay
and fandftone, and occafionally of iron-ores. In what manner to account for the
ftratification of thefe materials feems to be a problem of greater difficulty. Philofophers
have gencrally fuppofed that they have been arranged by the currents of the fea;
but confidering their infolubility in water, and their almoft.fimilar fpecific gravity, an
accumulation of them in fuch diftin& beds from this caufe is altogether inconceiveable,
though fome coal-countries bear marks of having been at fome time immerfed beneath
the waves and raifed again by fubterranean fires.

The higher and lower parts of morafles were neceflarily produced at different periods
of time, fec Note XVII. and would thus originally be formed in firata of different
ages. For when an old wood perithed, and produced a morafs, many centuries would
elapfe before another wood could grow and perith again upon the fame ground, which
would thus produce a new ftratum of morafs over the other, differing indeed principally
in its age, and perhaps, as the timber might be different, in the proportions of its
component parts. .

Now if we fuppofe the lowermoft ftratum of a morafs become ignited, like fermenting
hay, (after whatever could be carried away by folution in water was gone,) what v-ould
happen? Certainly the inflammable part, the oil, fulphur, or bitumen, would hurn
away, and be evaporated in air; and the fixed parts would be left, as clay, lime, and
iron ; while fome of the calcareous earth would join with the filiceous acid, and produce
fand, or with the argillaceous earth, and produce marl. Thence after many centuries
another bed would take fire, but with lefs degree of ignition, and with a greater body of
morafs over it, what then would happen? The bitumen and fulphur would rife and
might become condenfed under an impervious flratum, which might not be ignited, and
there form coal of different purities according to its degree of fluidity, which would
permit fome of the clay to fubfide through it into the phlice from which it way
fublimed.

Some centuries afterwards another fimilar procefs might take place, and either thicken
the coal-bed, or produce a new clay-bed, or marl, or fand, or depofit iron upon it,
according to the concomitagt circumftances aboveé mentioned.

I do not mean to contend that a few maffes of fome materials may notshave been
rolled together by currents, when the mountains were much more elevated than at
preferr, and in confequence the rivers broader and more rapid, and the ftorms of rain
and w ad greater both in quantity and force. Some gravel-beds may have been thus
wathed! from the mountains; and fome white clay wathed from morafles into valleys
bes.cath' them ; and fome ochres of iron diffolved and again depofited by water; and
fome calcieous depofitions from water, (as the .bank for inftance on which ftand the
houfes at Matlock-bath ;) but thefe are of fmall extent or confequence compared to

‘the primitive rocks of granite or porpyhry which form the nucleus of the earth, or to
the immenfe firata of limeftone which cruft over the greateft part of this granite or
porphyry ; or laftly to the very extenfive beds of clay, marl, fandf*une, coal, and iron,
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which were probably for many millions of years the only parts of our continents and
iflands, which were then elevated above the level of the fea, and which on that account
became covered with vegetation, and thence acquired their later or fuperincumbent
ftrata, which conflitute, what fome have termed, the new world.

There is another fource of clay, and that of the fineft kind, from decompofed
granite, this is of a fnowy white and mixed with fhining particles of mica, of this kind
is an earth from the country of Cherokees. Other kinds are from lefs pure lavas ;
Mr. Ferber afferts that the fulphurous fteams from Mount Vefuvius convert the lava
into clay. -

« The lavas of the antient Solfatara volcano have been undoubtedly of a vitreous
nature, and thefe appear at prefent argillaceous. Some fragments of this lava are but
half-or at one fide changed into clay, which either is vilcid or dulile, or hard and
floney. Clays by fire are deprived of their coherent quality, which cannot be reftored
to them by pulverization, nor by humeétation. But the fulphurcous Solfatara ftexms
reftore it, as may be eafily obferved on the broken pots wherein they gather the fal
ammoniac; though very well baked and burnt at Naples they are mollified again by the
acid ftcams into a vifcid clay which keeps tite former fire-burnt colour.”  Travels in
Italy, p. 156,

NOTE XXI.

-ENAMELS.

Smear’d ber buge dragins with metallic bues,
With golden purples, and cobaltic blues ; Canro 1I. 1. 287.

THE fine bright purples or rofe colpurs which we fee on china cups are not
producible with any other material except gold, manganefe indeed gives a purple but of
a very different kind.

* In Europe the application of gold to thefe purpofes appears to be of modern invention,
Caffius’s difcovery of the precipitate of gold by tin, and the ufe of that precipitate for
colouring glafs and enamels, are now generally known, but though the precipitate with
tin be more fuccefsful in producing the ruby glafs, or the colourlefs glafs Avhich
besomes red by fubfequent ignition, the tin probably contributing to prevent {(he gold
from feparating, (which it is very liable to do during the fufion; yet, for enarfels, the
precipitates made by alcaline falts anfwer equally well, and give a finer red, €3¢ ~jgur
produced by the tin precipitate being a bluifh purple, but with the othcr‘ rofe red.
1 am informed that forme of our beft artifts prefer aurum fulminans, mixing it, before
it has become dry, with the white compofition or enamel flux; when once it is divided
by the other matter, it is ground with great fafety, and without the leaft danger of
explofion, whether moift or dry. ‘The colour is remarkably improved and brought forth
by long grinding, which accordingly makes an eflential circumftance in the procefs.
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The precipitates of gold, and the colcothar or other red preparations of iron, are
called tender colours. The heat muft be no greater than is juft fufficient to make the
ename! run upon the piece, for if greater, the colours will be deftroyed or changed to a
different kind. When the vitrcous matter has juft become flurd it feems as if the
coloured metallic calx remained barely imtermixed with it, like a coloured powder of
exquifite tenuity fufpended in water: but by fironger fire the calx is difafved, and
metallic colours are altered by falution in glafs as well as in acids or alcalies.

The Saxon mines have till very lately almoft exclufively fupplied the reft of Euiope
with cobalt, or rather with its preparations, zaffre and fmalt, for the exportation of the
ore itfelf is there a capital crime. Hungary, Spain, Sweden, and fome other parts of 11
continent, are now faid to afford cobalts equal to the Saxon, and fpecimens have beery
diftovered in our own ifland, both in Cornwall and in Scotland, but hitherto in no
grent quantity,

Calces of cobalt and of copper differ very materially from thofe above mentioned 1n
their application for colouring enamels. In thofe the calx has previoufly acquired the
intended colour, a calour which bears a red heat without injury, and al! 1l «t remains Is
to fix it on the piece by a vitreous flux. “But the blue colour of ¢ %alt, ind the pre n
or bluith green of copper, are produced by vitrification, that i, by folution in the glafs, a.d
a ftrong fire is neceffary for their perfeétion. Thefe calces therefore, when mixed witn
the enamel flux, are melted in crucibles, once or oftener, and the deep «uloured opake
glafs, thence refulting, is ground into unpalpable powder, and ufed for enamel. One
part of either of thefe calces is put to ten, fixteen, or twenty parts of the flux, accordine
to the depth of colour required. The heat of the enamel kiln is only a full red, fuch as
is marked on Mr. Wedgwood’s thermometer 6 degrees. It 1s therefore neceflary t.-
the flux be fo adjufted as to melt in that Jow heat. The ufual materials are flint, o
flint glafs, with a due proportion of red-led, or borax, or both aud fometimes a little tin
walx to give opacity. .

Ka-o-lin is the name given by the Chinefe to their porrelain clay, and pe-tun-1/e to the
other ingredient in their China ware.  Specimens of hoth thefe have been brought into
England, and found to agree in quality with foms of our own materials. Kaolin is the*
very fame with the clay called in Cornwall and the petuntfe is a granite fimilar
to the Cornith moorftone. There are differences. both in the Chinefe petuntfes, and
the Belith moorftones; all of them contain micaceous and quartzy particles, ir {1/ iter
or lefg quantity, along with feltfpat, which laft is the eflential ingredienn tor «lu
porcelajn manufadtory. The only injurious material commonl+ found in them 15 iron,
whin#‘dicolours the ware in proportion to its quantity, and which our moctitone  are
perhaps Mure frequently tainted with than the Chinefe. * Very fing porcelam has bea,
made from‘Engliﬂ\ materials but the nature of the thanufa@ure renders the procefs pre-
carious and the profit hazardous; for the femivitrification, which conftitutes porcelain,
is neceffarily accompanied with a degree of foftnefs, or femifufion, fo that the veflels are
hable to have their forms altered in the kiln, or to run together with uny accidental
augmentations of the fire.
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Now as thefe were emblematic exhibitions they muft have been as well adapted to
the purpofes of fculpture a3 of poetry, which indeed does not feem to have been un-
common, fince one compirtment of figures in the (heild of Fneas reprefented the regions

+ of Tivtarits’, JEn. Lib. X. The proceffion of gorches, which adcording to M. De St.
Croix was ethibited in thefe myfteries, is ftill to be feen in baflo relievo, difcovered by
Spon and Wheler. Memoires fur le Myfteres par De §t. Croix. 1784. And it is very
probable that the beautiful gem reprefenting the marriage of Cupid and Pfyche, as de-
feribed by Apuleus, was originally deferiptive of another part of the exhibitions in thefe
myfteries, though afterwards it became 3 comumon fubje&t of antient art. See Divine
Legat. Vol. L. p. 323. What fubjet could have been imagined fo fublime for the
ornaments of a funereal urn a3 the mortality of all things and their refufcitation? Where
could the defigner Be.fupplied with emblems for this purpofe, before the Chriftian wra,
but fiom the Eleufinian myfteries?
4 "T'He exhibitions of the ‘rayfteties were of two kindsy thofe which the people were
E’rhﬁmd to fee, and thofe which were only thewn to the initiated. Concerning the
tter, Ariitidés calls them <« the mdft thocking and maft ravithing reprefentaticns.”” And
Stobaeus aferts thie the initiatiol nto the grand myfleries exadlly refembles death.
Divine Legat, Vol I p. 286, and p. 272. And Virgil in his entrance to the fhades
below, amongft ther thihgs of terrible form, mentions desth  AFn. VI.  Ths part of
the exhibition feems to be reprefented in one of the compartments of the Portland
vife.

Three figutes of exquifite workmanthip are placed by the fide of a ruined column
whole capital is fallen off, and lies at thewr feet with other disjointed ftones, they fit on
Ioofe piles of ftone beneath a tree, which has not the leaves of any evergresn of this
climate, but may be fuppofed to be an elm, which Virgil places near the entrance of the
infernal regions, and adds, that a dream was believed to dwell under every leaf of it.
ZEn. VI, L.281. In the midft of this group reclines a female figure in s dying attitude,
in which extreme languor is beantfully reprefented, in her hand is an iaverted torch, an
antient emblem of extinguithed Lfe, the elbow of the fame arm refting on a ftone fupports
her as the finks, while the other hand is rufed and thrown over her drooping heid, in
fome meafure fuflgining it and gives with great art the idea of fainting laffitude. On
the right of her fits a man, and on the left a woman, both ing themfelves on their

“3rm, 49 people are liable to do when they are thinking . "They have their
backs towards the dying'figure, yet with their faces turned ¢ fér, as il feriouly
t}ﬂt&ﬂiphﬁﬂg her fituation, but without ftretching out their hands to aflifther.

his central figure then appeara to me to be an hieroglyphic of Efenfinian emblen of

" M AR LIFF, thit is, the lethum, or deatt, mentiSned by Wirgi{'amongft the terrible
things' exhibited at the beginning of the niyReries. ‘Tde in torch fhews the
figure 1o be emblematic, if it had been defigned to reprefent  teal pesfon in the alk of
dyinlg there had,been nbd neceflity for the expiring torch, as the dying figure alone would
bavegbeen fufficiently intelligible ;—it woufd have been as abfird/as to have put an
inverted torch into the hand of a real perfon at the time of his espiking. Befides if this
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figure had reprefented a real dying perfon would not the other figures, or one of them at
leafl, ha ¢ firetehed out a hand to fupport her, to have eafed her fali among loofe ftones,
or to bave finoothed her pillow? Thefe circumtlances evince that the figure. js an
emblem, and therefare could not be a wprefentanon of the private hiftory of any par-
ticular famnily or event.

The man and woman un vuch finc of the dying figure mufl Lo vonfidered as emblems,
both from their fimilarity of fituation anddrefs to the middle fi; urey, and their being
groupued along with it.  Thee I think are hicroglyphic or I‘Jk:umnan emblems of
HUMaNKIND, with their backs oward the dying figure of mor1 st LiFE, unwilling to
affociate with her, wet rurning back heir ferious and artentive countenances, ‘surioys
indesd 1o behold, yet forry 1 contemplate thor latter end. "hele figures bring ftrongly
1o une's mind the Adwn and Lve of Sared sriy, whom fome have fuppofed to have
ireen wllegovical or hiereylyobic perione of Asgvpion onzdv. but of more antient date,
ametsgt whom [ think i DroWarburon A uniing ta .. opinion Adam and Eve
were the numes of €vn hmereglyptuc Rgu-ee Te pren T, ﬂh early flate of mankmd;
Abel was tic ome of an hierogiyphic ‘wure reprefenging the i of pafturage, and Cain
the name o1 apother hieroglyphic Iynmol veprefenting the age of agriculture, at which
time the ules of iron were difcovered.  And as the people who cultivated the earth and
Luilt houfes would increafe it numbers much fafte- by their grearer production of food,
they would readily con-uer or deftroy the people who were fuftained by pafturage, which
was typlﬁcd by Cain flaying Abel.

. On the other compartment of this celebrated: vafe is exhxbxted an emblem of
nmnortahty the reprefentation of which was well known to conﬁth: a very principal
part of the fhews at the Eleufinian myfleries, as Dr. Warburton has prorvcd by variety
of authority. The habitation of fpirits or ghofts after death was fuppofed by the
antients to be placed beneath the earth, where Pluto retgned, and difpenfed rewards or
punithments. Hence the firft figure in this group is of the maNEs or GHosT, Who
having pafled thiough an wpen portal is deicending mto a dufky region, pointing his
toe with timid and u'.«.(teauy ftep, feeling as it were his way ‘in the gloom. This portal
nelts enters, whi: bt s deferibed by V 1rg1!,-.,—~patet atri janua d'ltls, Zn. VI, 1 1265 as
well as the eafy do centy—facifis defeenfus Averni. Ib. The darknefs at.the entrance
1o the thades is hamoroufly deferibed by Lucan. Div. Legat. Vol. L p :u,x. "And the
U nrror of the gaies of hell wis in the time of Homer become a provu-b 3, Achilles fays
+3 Ulydfesy 1 hate a liar worfe thun the gates of hell;” the fame expreﬂ’mn is ufed in.
1taiah, ch, xxxvii v. 10, 'he mANgs or agosT apppears lingering. and fearful, and
wrihes to drag after hin a pary of lus toortal garment, which however adheres to the
i:oe of the portal through™which he has pgffed.  1he beauty of this allegory woudl have
Leeu exprefled by Mr. Pope, by * We feel the ruling paflion ftrong in death.”

A little lower down in the group the manes or ghott is received by a beautiful ferale,
a {yinbol of 1MMoRTAL LiFE. This is evinced by her fondlmg between her knees a
durge and playful ferpent, which from its annually renewing its external fkin has fram
great antiquity, even as early as the fable of Prometheus, been efteemed an emblgm of
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renovated youth. The flory of the ferpent acquiring immortal life frora the afs of
Prometheus, who carried it on his back, is told in Bacon’s Works, Vol. V. p. 462.
Quarto edit. Lond. 1778. For a fimilar purpofe a ferpent was wrapped round the
large hieroglyphic egg in the temple of Diofcuri, as an emblem of the renewal of life
from a ftate of death. Bryant’s Mythology, Vol II. p. 359. fec. edit. On this account
alfo the ferpent was an attendant on Aifculapius, which feems to have been the name of
the hieroglyphic figure of medicine. This ferpent fhews this fizure to be an emblem,
as the torch fhewed the central figure of the other compartment to be an emblem, hence
they agreeably correfpond, and explain each other, one reprefenting MORTAL LIFE, and
the other IMMORTAL LIFE.

This emblematic figure of immortal life fits down with her feet towards the figure of
Ptluto, but, turning back her face towards the timid ghoft, the ftretches forth her hand,
and taking hold of his elbow, fupports his tottering fteps, as well as encourages him to
advance, both which circumftances are thus with wonderful ingenuity blought to the
eye. Atrhe fame time the fpirit lcofely lays his hand upon her arm, as o+ walking in
the dark would naturally do for tl.e greater certainty of following his condu.trefs, whi]c
the gencral part of the fymbol of 1MMORTAL LIFE, being turned toward tae figure of
Pluto, thews that fhe is leading the phantom to his realms.

In the Pamphili gardens at Rome, Perfeus in aflifting Andromeda to defcend from the
rock takes hold of her elbow to fteady or fupport her ftep, and fhe lays her hand loofely
on his arm as in this figure. Admir. Roman, Antig.

The figure of PLuTo can nof be miftaken, as is agreed by moft «f the writers who
have mentioned this vafe ; his grifley beard, and his having one foot buried in the earth,
denotes the infernal monarch. He is placed at the loweft part of the group, and refting
his chin on his hand, and his arm upon his knee, receives the firanger-fpirit with
inquifitive attention; it was before obfcrved that when’ people think attentively they
naturally reft their bodies in' fome eafy attitude, that more animal pewer may be employed
on the thinking faculty. In this group of figures there is great art thewn in giving an
idea of a defcending plain, viz. from earth to Elyfium, and yet all the figures are in
reality on an horizontal one. This wonderqul deception is produced firft by the defcend-
ing ftep of the manes or ghoft; fecondly, by the arm of the fitting figure of immortal life
being raifed up to receive him as he defcends; and laftly, by Pluto having one foot
funk into the earth.

There is yet another figure which is concerned in conducting the manes or ghoft to
the realms of Pluto, and this is Love. He precedes the defcending fpirit on expanded
wing~, lights hin: with his torch, and turning back his beautiful countenance beckons
him to advance. The antient God of love was of much higher dignity than the modern
Cnpid. He was the firft that came out of the great egg of night, (Hefiod. Theog.
V. CXX. Bryant’s Mythol. Vol. I. p. 348.) and is faid to poffefs the keys of the
fky, fea, and earth. As he therefore led the way into this life he feems to conflitutc a
proper emblem for leading the way to a future life. See Bac' u’s works. Vol. 1. p. 568.

and Vol. ITl. p. 582, Quarto edit.
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-
The introdudion of love into this part of the myfteries requires a little further expla-

nation. T'he Pfyche of the Algyptians was one of their moft favourite emblems, and
reprefented the foul, or a future life; it was originally no other than the aurelia, or
butterfly, but in after times was reprefented by a lovely female child with the beautiful
wings of that infe&t. 'The aurclia, after its firft fiage as an eruca or caterpillar, lies for
a feafon in a2 manner dead, and is inclofed in a fort of coffin, in this ftate of darknefs it
remains all the winter, but at the return of fpring it burfts its bonds and comes out
with new life, and in the moft beautiful attire. The Agyptians thought this a very
proper picturc of the foul of man, and of the immortality to which it afpired. But as
this was all owing to divine Love, of which Eros was an emblem, we find this perfon
frequently introduced as a concomitant of the foul in general or Pfyche. (Bryant's
Mythol. Vol. I1. p. 386.) Eros, or divine Love, is for the fame reafon a proper attendant
on the manes or foul after death, and much contributes to tell the ftory, that is, to
fhew that a foul or manes is defigned by the defcending figure. From this figure of
Love M. D’Hancarville imagines that Orpheus and Eurydice are typified under the
figure of the manes and immortal life as above defcribed. It may be fufficient to anfwer,
firft, that Orpheus is always reprefented with a lyre, of which there are prints of four
different gems in Spence’s Polymetis, and Virgil fo defcribes him, An. VI. cytharia
fretus. And fccondly, (that it is abfurd to fuppofc that Eurydice was fondling and
playing with a ferpent that had flain her.  Add to this that Love fecms to have been an
inhabitant of the infernal regions, as exhibited in the myfteries, for Claudian, who
treats more openly of the Eleufinian myfierivs, when they were held in lefs veneration,
invokes the deiries to difclofe to him their fccrets, and amongft other things by what
torch Love foftens Pluto.

Dii, guibus in numerum, &c. -

Vos mihi facrarum penetralia pandite reruin,

Et veftri fecreta poli, qua lampade Ditem

Flexit amor.

In this compartment there are two trees, whofe branches fpread over the figures,
pne of them has fmoother leaves like fome evergreens, and might thence be fuppofed to
have fome allufion to immortality, But they may perhaps have been defigned only as
ormaments, or to relieve the figures, or becaufe it was in groves, where thefe myfteries
were originally celebrated. Thus Homer fpcaks- of the woods of Proferpina, and
mengions many trees in Tartarus, as prefenting their fruits to Tantalus; Virgil fpeaks
of the pleafant groves of Elyfium’; and in Spence’s Polymetis there are prints of two
antient gems, one of Orpheus charming Cerberus with his lyre, and the other of Hercules
binding him in a copd, cach ¥ them ftanding by a tree. Polymet. p. 284.}.1\3 however
thefe trees have all different foliage fo clearly marked by the artift, they ifhay have had
fpecific meanings in the exhibitions of the myiterics, which have ot reached pofterity,
of this kind fecem to have been the tree of knowledge of good and evil, and the trec of
life, in facred writ, both which muft have been emblematic or aliegorical.  The matkss

Rn
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to the handles of the vafe, feem to indicate that there is a concealed nicaning in
befides their general appearance. And the pricftels at the bottom, which I
come now to defcribe, feems to fhew th.xs Wd meaning to be of the facred or
Eleufinian kjnd. L i
3. The figure on the bottvm.of @ik mﬂr‘ﬁ on a larger fcale than the others, and lefs
finely finithed, and Yef el 1 %ti as this bottom part was afterwards cemented to the
upper part, it might be executed by another artift for the fake of expedition, but there
feems no reafon to fuppofe that it was not originally defigned for the upper part of 1t as
fome have conjeétured. As the myfterres @f fercs were celebrated by female pricfts, for
Porphyrius fays the antients called the pri of Ceres, Meliffai, or bees, which were
emblems of chaftity. Div. Leg. Vol L. p, » \Af& as, in his Satire apaintt the fex,
Juvenal fays, thit few women are worthy to b&[ﬁk&cﬂks of Ceres. Sat. VL. the figure
at the hottom of the vafe would feem to repraféiit a PRIESTESS Or HIEROPHANT, whofe
office it was to introduce the initiated, sl point out to them, and explain the
exhibiticns in the myﬁuxcs, and to exclnde the uninitiated, calling out to them, “ Far,
far retire, ye profane ! and to guard the fecrets of the temple. ‘Thus the introdnélory
hymn fung by the hierophant, according to Eufebius, begins, « I will declare a fecret to
the initiated, but let the doors.be fhut againft the profane.” Div. Leg. Vol.L p. 177.
The prieftefs or hierophant appeats in this figure with a clofe heod, and drefled 1n Liuen,
which fits clofe about her; except a light cloak, which flutters in the wind. Wool,
as taken from flaughtered anigals, was efteemed profanc by the priefts of Egypt, who
were always dre mm uleus, p. 64. Div. Leg. Vol. I. p. 318, "1 hus EN

madc for S uel i, 3.

e foun(htwn on which all myfieries refted, when publicly known they
ceafed Yor myﬁeﬂes hence a difcovery of them was not only punifhed with death by
the Athenian law; but in other countries a difgrace attended the breach of a folemn
oath. The prieftefs in the figure before ug has her finger pointing to her lips as an
emblemn of filence. There is a figure of Harpocrates, who was of ZEgyptian origin, the
fame ag Orus, with the lotus on his head, and with his finger pointing to his lips not
prefled upegwthem, in Bryant’s Mythol. Vol IL. p. 398, and another female figure
flanding qg 3 !ptus, as if juﬁ nfem om the Nike, with her finger in the fame attitude,
thefe 3. T Mo ilons or emblems of male and female pricfts ~f
£ emblems were frequently changed by artifts for
‘ hyit] ¢ ¢ the fq}mge over the head of this figure may
bear fome gl byt Tl g dod, 1 | "

feg £ g vgfcat ingenuity, as a caution to
the initiated. who miglk:(t R o #p"of tht emblems round the vafe, not
to divulge . And this circuritfanté é'éms to aceount for there being nu witten ex-
planation extant, and no tradition concerning thefe beautiful figures handed down to us
along with them.

Another explang

the idea that the'd
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myfteries, 'I mean that it is the head of ATs. Lucian’ fays that Atis was a young man
of Phrygia, of uncommon beauty, that he dedicattd a temple in Syria to Rhea, or
Cybele, and firft taught her myfteries to the Lydians, Phrygians, and Samothracians,
which myfteries he brought from India. He was afterwards made an eunuch by Rhea,
and lived like a woman, and affumed a feminine habit, andin that garb went over the
world teaching her ceremonies and myfteries. Dic. par M. Danet, art. Atis. As this
figure is covered with clothes, while thofc on the fides of the vafe are naked, and has a
Phrygian cap on the head, and as the form and features are fo {oft, that it is difficult to
fay whether it be a male or female figure, there is reafon to conclude, 1. that it has
reference to fome particular perfon of fome particular country; 2. that this perfon is
Atis, the firft great hierophant, or teacher of myfteries, to whom M. De la Chaufle fays
the figure itfelf bears a refemblance. Muleo. Capitol. Tom. IV. p. 402.

In the Mufeum Etrufecum, Vol. I plate g6, there is the head of Atis with femunine
features, clothed with a Phrygian cap, and rifing from very broad foliage, placed on a
kind of term fupported by the paw of a lion. Goreus in his explanation of the figure
fays that it is placed on a lion’s foot becaufe that animal was facred to Cybele, and that
it rifes from very broad leaves becaufe after he became an eunuch he determined to
dwell in the groves. Tlus the foliage, as well as the cap and feminine features, confirm
the idea of this figure at the bottom of the vafe reprefenting the head of Atis the firft
great hierophant, and that the figures on the fides of the vafe are emblems from the
antient myfteries.

I beg leave to add that it does not appear to have bcen lmcvmmon amongft the
antients to put allegorical figures on funeral vafes. In the Pamphili palace at Rome
there is an elaborate reprefentation of Life and of Death, on an antient farcophagus. In’
the firt Prometheus is reprefented making man, and Minerva is placing a butterfly, or
the foul, upon his head. In the other compdrtment Love extinguifhes his torch in the
bofom of the dying figure, and is receiving the butterfly, or Pfyche, from him, with a
great number of complicated emblematic figures grouped in very bad tafte,  Admir,
Rbman. Antiq.

o
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NOTE XXIL——COAL.

Hhence fable Coal bis maffy couch extends,
And flars of gold the Jparkling Pyrite blerds. Canto II. L 34g9.

TO elucidate the formation of coal-beds I fhall here deferibe a fountzin of foflil tar,
or petroleum, difcovered lately near Colebrook Dale in Shropthire, the paruculars of
which were fent me by Dr, Robert Darwin of Shrewibury.

About a mile and a half below the celebrated iron-bridge, conftrufted by the late
Mr. Darpy near Colebrook Dale, on the eaft fide of the river Severn, as the workmen
m Oc&tober 1786 were making a fubterranean canal into the mountam, for the more
eafy acquifition and conveyance of the coals which lie under 1t, they found an enazing of
liquid bitumen, or petroleum ; and as tlu.y proceeded turther cut through fmall cavitics
of different fizes from which the bitumen iffucd.  From ten to ﬁfum barrels of this
foffil tar, each barrel containing thirty-two gallons, were at firt collelted in 2 day,
which has fince however gradually diminifhed in quantity, fo that at prefent the produdt
is about feven barrels in fourteen days.

The mountain, into which this canal enters, confifts of filiceous fand, in which
however a few marine productions, apparently in their recent ftate, have been found,

cand arc now in the poffeflion of Mr. Wirtrtam Reyrvorps of Ketly ank.  About
three hundred yards from the entrance into the mountain, and about twenty-eight yards
bélow the furface of it, the tar is found oozing from the fand-rock above into the top
and fides of the canal. .

Beneath the level of this canal a fhafi has been funk through u grey argillaceous
fubftance, called in this country clunch, which is faid to be a pretty certain indication
of coal; beneath this lies a ftratum of coal, about two or three inches thick, of an
inferior kind, yielding little flame in burning, »nd leaving much athes; below this is a
rock of a harder texture; and beneath this are found coals of an excellent quality ; for
the purpofc of procuring which with greater facility the canal, or horizontal aperturé;
now making into the mountain.  July, 1788.

Beneath thefe coals in fome places is found falt water, in other parts of the adjreent
country therc are beds of iron-flone, which alfo contain fome bitumen in a lefs fluid
state, and which are 2% but on a level with the new can:l, into wluch thu foffil tar cozes,”
as above d*fcnbcd

There are many interefting circumflances attending the fituation and accompaniments
of this fountain of fofil tar, tending to develop the manner of its prosiu&ion. 1. As the
canal pafling into the mountain runs over the beds of coals, a1 under the refervoir
of petroleuny, it appears that a natural diffillation of this foffil in t':: bowels of the earth
muft have taken place at fome early period of the world, fimilar tc the artificial diftillation
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of coal, which has many years been carried on in this place on a fmaller feale above
ground.  When this refervoir of petrolcum was cut into,« the (lownefs of its exfudation
into the canal was not only owing to its vifcidity, but to the preflure of the atmofphere,
or to the neceflity there was that < ir fhould at the fame time infinuate itfelf into the finall
cavities from which the petroleum defcended.  The exiftence of fuch a diftillation at
fome anticnt time is confirmed by the thin firatum of coal beneath the canal, (which
covers the hard rock,) having been deprived of its foflil oil, fo as to burn without flame,
and thus to have become a natural coak, or fofiil charcoal, while the petroleum diftilled
.from it is found in the cavities of the rock above it.

"There are appearances in other places, which favour this idea of the natural diftillation
of petroleum, thus at Matlock in Derbyfhire a hard bitumen is found adhering to the
fpar in the clefts of the lime-rocks in the form of round drops about the fize of peas;
which could perhaps only be depofited there in that form by fublimation.

2. The fecond deduéion, which offers itfelf, ss, that thefe beds of coal have been
cxpofed to a confiderable degree of beat, {ince the petroleum above could not be feparated,
as far as we know, by any other means, and that the good quality of the coals beneath
the hard rock was owing to the impermeability of this rock to the bituminous vapour,
and to its prefiure being too great to permit its being removed by the clafticity of that
vapour. ‘I'hus from the degree of heat, the degree of preflure, and the permcability of
the fuperincumbent firata, many of ahe phenumena attending coal-beds rcceive an eafy
cxplanation, which much accords with the i mgcmous theory uf the carth by Dr. Hutton.
1ranfl of Edinb. Vol I.

In fome coal works the fufion of the ftrata of coal has been fo {light, that therc
renins the appearance of ligncus fibres, and the impreflion of leaves, as at Bovey near
Exeter, and even feeds of vcgctablcs, of which 1 have had fpecimens from the colhenc
near Polefworth in Warwickfhire.  In fome, where the heat was not very intenfe ana
the incumbent flratum not permeable to #apour, the foifil oil has only rifen to the
upper part of the coal-bed, and has rendered that much more inflammable than the
lower parts of it, as in the collieries near Beaudefert, the feat of the Eary or Uxsripak
* in Staffordfhire, where the upper firatum is a perfect cannel, or candle-coal, and the
lower one of an inferior ¢uality. Over the coal-beds near Sir H. Harrur’s houfe in
’l)erby(hnrc a thin lamina of afphaltum is found in fome places” near the furface of the
earth, which would feem to be from a diftillation of petroleum from the coals below,
the more fluid part of which had in procefs of time exhaled, or been confolidated by its
abforption of air. In other coal-works the upper part of the firatum is of a worfe kind
than the lower one, as at Alfrcton and Denbigh in Dcrbgure, owing to the fuper-
cumbent flratum having pcrmittcd the exhalation of a gro¥e part of #pe petroledm ;
whiltt at Widdringtorr in Northi'mberland there is firft a feam of coal ghout fix inches
thick of no value, which lies under about four fathom of clay, beneath this is a white
freeflone, then a hard ftone, which the workmin there call a whin, then two fathoms
of clay, then another white flone, and under that a vein of coais three feet nine inches
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thick, of a fimilar nature to the Newcaftle coal. Phil. Tranf. Abridg. Vol. V1. plate IL
p- 192. The fimilitude between the circumftances of this colliery, and of the coal
hencath the fountain of tar above defcribed, renders it highly probable that this upper
thin feam of coal has fuffered a fimilar diftillation, and that the inflammable part of it
had either been received into the clay above in the form of fulphur, which when burnt
in the open air would produce alum; or had been diffipated for want of a recciver,
where it could be condenfed. T'he former opinion is perhaps in this cafe more probable
as in fome other coal-beds, of which I have procured accounts, the furface of the coal
beneath clunch or clay is of an inferior quality, as at Weft Hallum in Nottingham(hire.
The clunch probably from hence acquires its inflammable part, which on calcination
becomes vitriolic acid. I gathered picces of clunch converted partially into alum at a
colliery ncar Bilfton, where the ground was flill on fire a few ycars ago.

‘The heat, which has thus pervaded the beds of morafls, feems 1o have been the
cffedt of the fermentation of their vegetable materials ; as new hay fometimes takes fire
cven in fuch very fmall mafles from the fugar it contains, and fecems hence not ‘o have
been attended with any expulfion of lava, hkc the deeper craters of volcanos fituared in
beds of granite.

3. The marine fhells found in the loofe fand-rock above this refervoir of petroleum,
and the coal-beds beneath it, together with the exiflence of fea-falt beneath thefe coals,
prove that thefe coal beds have been at the bottom of the [ra, during fome remote period
of time, and were afterwards raifed into their prefent fituation by fubterraneous expan-
fions of vapour. This doétrine is further fupported by the marks of violence, which
fome coal-beds received at the time they were raifed out of the fea, as in the collicries at
Mendip in Somecrfetthire. In thefe there are feven firata of caals, equitant upon each
other, with beds of clay and flone intervening; amongft which clay are found fhells and

Yorn branches. In one part of this hill the ftrata are disjoined, and a quantity of
heterogeneous fubflances fill up the chafm, which disjoins themn, on one fide of this
chafm the feven firata of coal are feen correfponding in refpet to their reciprocal thick-
nefs and goodnefs with the feven firata on the other fide of the cavity, except that they
have been elevated feveral yards higher. Phil. Tranf. No. 360. abridg. Vol. V. p. 237.’

The cracks in the coal-bed near 1"icknall in Derbythire, and in the fand-ftonc rock
over it, in both of which fpecimens of lead-ore and fpar are found, confirm this opinion
of their having been forcibly raifed up by fubterraneous fires. Over the colliery at
Brown-hills near Lichfield, there is a firatum of gravel on the furface of the ground;
which may be adduced as another proof to fhew that thofe coals had fomc time been
beneath the fea, or the bed of a river. Neverthelels, thefe arguments only apply to the
coltieries aboye.mentione, which are few comparcd with thofe whieh bear no marks of
having been iimmerfed in the fea. .

On the other hand the production of coals from morafles, as defcribed in note XX.
is evinced from the vegetable matters fiequently found in them, and in the flrata over
them; as fern-leaves in nodules of iron-ore, and from the bog-thells or frefth water
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mufcles fometimes found over them, of both which I have what I believe to be fpeci-
mens; and is further proved from fome parts of thefe beds being only in part tranf-
formed to coal; and the other part ftill retaining not only the form, but fome of the
properties of wood ; fpecimens of which are not unfrequent in the cabinets of the curious,
procured from Loch Neigh in Ireland, from Bovey near Excter, and other places; and
from a famous cavern called the Temple of the Devil, near the town of Altorf in Fran-
conia, at the foot of a mountain covered with pine and favine, in which are found large
coals refembling trees of ebony; which are (o far mineralized as to be heavy and com-
pact; and fo to efflorefce with pyrites in fome parts as to crumble to pieces; yet from
other parts white athes are produced on calcination, from which fixed alcali is procured ;
which evinces their vegetable origin., (Diét. Raifonné, art. Charbon.) To thefe may
be added another argument from the oil which is diftilled from coals, and which is
analogous to vegetable oil, and does not exift in any bodies truly mineral. Keir's
Chemical Di&ionary, art. Bitumen.

Whence it would appear, that though moft collieries with their attendant ftrata
of clay, fand-ftone, and iron, were formed on the places where the vegetables grew,
from which they had their origin; yet that other® colle®ions of vegetable matter were
wafthed down from eminences by currents of waters into the beds of rivers, or the
ncighbouring feas, and wiere there accumulated at different periods of time, and under-
went a great degree of heat from their fermentation, in the fame manner as thofe beds
of morafs which had continued on the plains where they were produced. And that by
this fermentation many of them had been raifetl from the ocean with fand and fea-fhells
over them; and others from the beds of rivers with accumuiations of gravel upon them.

4. For the purpofe of bringing this hiftory of the produéts of morafles more diftinctly
to the eye of the reader, 1 fhall here fubjoin two or three accounts of finking or boring .
for coals, out of above twenty which I have procured from various places, though the™
terms are not very mtclhglble, being the language of the overfeers of coal-works.

1. Whitfield mine near the Pottery in Staffordihire. Soil 1 foot. brick-clay 3 feet.
fhale 4. metal which is hard brown and falls in the weather 42. coal 3. warrant clay 6.
brawi gritftone 36. coal 3i. warrant clay 3% bafs and metal 532. hardtone 4. fhaly
bafs 11, coal 4. warrant clay, depth unknown. in all about 55 yards.

2. (valmine at Alfreton in Derbyfhire. Soil and clay 7 feet. frfagments of flone g.
bind 13. flone 6. bind 34. ftone 5. bind 2. flone 2. bind 10. coal 1. bind 1. ftone-37.
bind 7o foft coal 3. bind 3. ftone 20. bind 16. coal 7%. in all about 61 yards.

3. 4. baffet coal-mine at M oolarton in Nottinghamthire. Sand and gravel 6 feet.
bind 21. ftone 10. fmut or effete coal 1. clunch 4. bind 21. ftone 18. bind 18. Rone-
bind 15. foft coal 2. clunch andbind 21. coal 7. in all about 482rds. =g *

4. Coal-mine at Weft- Hallam in Nbttinghamthire. Seoil and clay 7 feetd bind 48.
finut 11, clunch 4. bind 3. ftone 2. bind 1. ftone 1. bind 3. ftone 1. bind 16. fhale 2.
bind 12. fhale 3. clunch, ftone, and a bed of can¥ 54. foft coal 4. clay and dun 1.
foft coal 41. clunch and bind 21, coal 1. broad bind 26. hard ccal 6. in all about

74 yards.
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As thefe firata generally lie inclined, I fuppofe parallel with the limeftone on which
they reft, the upper edges of them all come out to day, which is termed bafletting;
when the whole mafs was ignited by its fermentation, it is probable that the inflam-
mable part of fome ftrata might thus more eafily efcape than of others in the form of
vapour; as dews are known to flide between fuch flrata in the produltion of fprings;
which accounts for fome coal-beds being {6 much worfe than others. See note XX.

NOTE XXIV.- ‘RANITE.
Climb the rude fieeps, the Granite-cliffs furround. CanTo II. L 522,

THE loweft firaturn of the earth which human Iabour has arrived to, is granites
and of this likewife confifts the higlieft mountains of the world. It is known under
variety of names according”to fome*difference in its appearance or compofition, bu. is
now generally confidered by philofophers as a fpecies of lava; if it contains quartz, f: ]t~
fpat, and mica in diftinét cryftals, it is called granite; whichesis found in Cornwall in
rocks; and in loofe ftones in the gravel near Drayton in Shropthire, in the road towards
Newcaftle, If thefe parts of the compofition be lefs diftin&, or if only two of them be
vifible to the cye, it is termed porphyry,’ trap, whinftone, moorftone, flate. And if it
appears in a regular angular form, it is called bafaltes. Thc affinity of thefe bodies has
lately been further well eftablifhed by Dr. Beddoes in the Phil. Tranf. Vol I.XXX.

Thefe arc all efteemed to have been volcanic produ&lions that have undergone different

“degrees of heat; it is well known that in Papin’s digefter watgr may be madc red hot by
confinement, arrd will then diffolve many bodies which otherwife are httle or not at all
afted upon by it. From-hence it may be conccived, that under immenfe preflure of
fuperincumbent materials, and by great heat, thefc maffes of lava may have undergonce
a kind of aqueous folution, without any tendency to vitrification, and might thence Have
a power of cryftallization, whence all the varieties above mentioned from the different
proportion of the materials, or the different degrees of heat they may have undergone in
thi$ aqueous folution. And that the uniformity of the mixture of the original earths,
as of lime, argil, filex, magnefia, and barytes, which they contain, was owing®o,their
boiling together a longer or fhorter time before their elevation into mountains, See

note XIX. art. 8. - . .

The f8at of volcanos feems to be principally, i!f not entirely, i thefe ftrata of granite;
as many &’ them are fituated on granite mountains, and thfow up from time to time
theets of lava which run down over the preceeding firata from the fame origin; and in
this they feem to differ from the heat which has feparated the clay, coal, and fund in
morafles, which would appear to have rifen from a kind of fermentat'«m, and thus to
have pervaded the whole mafs without any expuition of lava.
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All the lavas from Vefuvius contain one fourth part of iron, (Kirwan’s Min.) and
all the five primitive earths, viz. calcarcous, argillaccous, filiceous, barytic, and magnefian
carths, which are alfo evidently produced now daily from the recrements of animal and
vegetable bodies. What is to be thence concluded? Has the granite firatum in very
antient times been produced like the prefent calcareous and filiceous maffes, according
to the ingenious theory of Dr. Hutton, who fays new continents are now forming at the
bottom of the fea to rife in their turn, and that thus the terraqueous globe has been,
and will be, eternal? Or fhall we fuppofe that this internal heated mafs of granite,
which forms the nucleus of the earth, was a part of the body of the fun before it was
feparated by an explofion ! Or was the f{un originally a planet, inhabited like ours, and a
fatellite to fome other greater fun, which has long been extinguithed by diffufion of its
light, and around which the prefent fun continues to revolve, according to a conjeéture
of the celebrated Mr. Herfchell, and which conveys to the mind a moft fublime idea
of the progreflive and increafing excellence of the works of the Creator of all things?

For the more eafy comprehenfion of the falts and conjectures concerning the fituation
and production of the various firata of the earth,'T fhall here fubjoin a fuppofed feftion
of the globe, but without any attempt to give 'the proportions of the parts, or the
number of them, but only their refpective fituation over each other, and a geological
recapitulation. ’

GEOLOGICAL RECAPITULATION.

1. The carth was projeted along with the other primary planets from the fun,
which is fuppofed to he on fire only on its furface, emitting light without much internal
heat like a ball of burﬁing camphor.

2. 'T'he rotation of the carth round its axis was occafioned by its greater frition ar
adhefion to one fide of th¢ cavity from which it was ejected; and from this rotation =
acquired its fpheroidical form. As it cooled, in its afcent from the fun its nucleus
became harder; and its attendant vapours were condenfed, forming the ocean.

3. The mafles or mountains of granite, porphery, bafalt, and ftones of fimilar firucture,
were a part of the original nucleus of the earth; or confift of volcanic produétions
fince formed. o

4. On this nucleus of granite and bafaltes, thus covered by tl&: ocean, were tormed
the calcareous beds of limeftone, marble, chalk, fpar, from the exuvie of marine animals;
with the flints, or chertz, which accompany them. And were firatified by their having
beeh formed at different and very diftant periods of time.

5. The whole terraqueous globe was burft by central fires; iflands and continents
were raifed, confifting,of granité or lava in fome parts, and of IMsftonc in sthers; and
great vallies were funk, info which the ocean retired. J

6. During thefe central earthquakes the moon was ¢jected from the earth, ,caufing
new tides; and the earth’s axis fuffered fome change in its inclination, and its rotatory
motion was retarded,
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9. On fome parts of thefe iflands and continents of granite or limeftone were
gradually produced extenfive morafles from the recrements of vegetables and of land
animals; and from thefe morafles, heated by fermentation, were produced clay, marle,
fandftone, coal, iron, (with the bafes of variety of acids;) all which were ftratified by
their having been formed at different, and very diftant periods of time.
8. In the elevation of the mountains very numerous and deep fiffures neceffarily
were produced. In thefe fiffures many of the metals are formed partly from defcending
materials, and partly from afcending ones raifed in vapour by fubterraneous fires. In
the fiffures of granite or porphery quartz is formed; in the fiffures of limeftone
calcareous fpar is produced.
9. During thefe firft great volcanic fires it is probable the atmofphere w:. rither
produced, or much increafed; a procefs which is perhaps now going ¢ *1 rthe mnoon;
Mr. Herfchell having difcovered a volcanic crater three miles broa:™ burning o he. diii.
10, The fummits of the new mountains were cr cked ‘nto innumerable lozenges
by the cold dews or fnows falling upon them when rel hot.  Fiom thefe ummits,
which were then twice as high as at prefent, cubes and lozeng.s of grai. .c, ind balvit,
and quartz in fome countries, and of marble and flints in others, defcerded graducily
into the valleys, and were rolled together in the beds of rivers, (which were then fu ,a1ze
as to occupy the whole valleys, which they now only interfect;) and prod..ed the
great beds of gravel, of which many valleys confft.
11. In feveral parts of the earth’s furface fubfequent earthquakes, f.om the fermen-
tation of moraffes, have at different periods of time deranged the po. n of the matters
above defcribed. Hence the gravel, which was before ir. the heds of rivers, has in
fome places been raifed into mountains, along with clay ~d coal ftrata which were
. formed from moraffes and wathed down from eminences into ("« veds of rivers or the
"neighbouring feas, and in part raifed again with gravel or marine fhells over them;
but this has only obtained in few places compared with the general diftribution of
fuch materials. Hence there feem to have exifted two fources of earthquakes, which
have ocourred at great diftance of time from each other; one from the granit. beds in
the central parts of the earth, and the other from the moraffes on its furfic . All the
fubfequent earthquakes and volcanos of moderfi days compaced with t...fe arc of {.nl
extent and infignificalit effe&. '
z2, Befides the argillaceous fand-flone produced from morafles, which is ftratified
with clay, and coal, and iron, other great beds of filiceous fand have been formed,in the
fea by the combination of an unknown acid from morafics, and the calcareous malters
of the ocean. .

13. Te warm wiiers which are found in many'countri:s, are owir~ to fteam
arifing frown great depths through the fiffures 8f limeftone, or lavs, elevated by fub-
terrancgn fires, and condenfed between the ftrata of the hills cver them ; and not fiom
any decompofition of pyrites or mahiganefe near the furface of the carth.

14. The columns of bafaltes have been raifed by tl.: congelation ¢r expanfion of

granite beds in the a&t of cooling from their femi-vitreous fufion,
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NOTE XXV.—EVAPORATION.

Aquatic nymphs! you lead with viewlefs march
Tbe winged vapour up the aerial arch. Canto IIL. L 13.

I. THE atmofphere will diffolve a certain quantity of moifture as a chemical men-
firuum, even when it is much below the freezing point, as appears from the diminution
of «o [ pended in frofty air, but a much greater quantity of water is evaporated and
ful* . Wd u. e air by means of heat, which is perhaps the univerfal caufe of fluidity,
for waiw is Friowa .0 boil with lefs heat in vacuo, which is a proof that it will evaporate
fafter in vie wo, a.d thau the au therefore rather hinders than promotes its evaporation
in kigher ¢ ers of bt e quick evaporatipn occafioned in vacuo by a fmall degree
of heat 18 ngreuably feen . t/hat is termed a pulfe-glafs, which confifts of an exhaufted
tube of glais with a bulb at each end of it and with about two thirds of the cavity filled
with slcohol, in which the fpirit is inftantly feen to boil by the heat of the finger-end
applitd -t a bubble of ftcam in the lower bulb, and is condenfed again in the upper
bulb by . 2 leaft conceivable compardtive coldnefs.

2. Another ~reumftance evincing that heat is the principal caufe of evaporation is
that at . time of watc, being converted into fteam, a great quantity of heat is taken
away from the naighbouring bodies.  If a thermometer be repeatedly dipped in ether, or
in reétified fpirit of wia., and expofed to a blaft of air, to expedite the evaporation by
perpetually removing he (i arat>d air tiom it, the thermometer will prefently fink below
freezinz.  This'warmtil, taken from the ambient bodies at the time of evaporation by
T, ﬂcam, 's agan given out when the fteam'’ is condenfed into water. Hence the water
in a2 woimn-t ub during diftillation fo foon becomes hot; and hence the warmth ac-
ompure ‘ng e defcent of rain in cold weather.

3 Vhe 70 d circumftance, ihewmg; that heat is the principal caufe of evaporation, is,
that foine 02 11 fteam brromes again condenfed when any part of the heat is withdrawn.
Thus when wara.e' fouus-v.2ft winds replete with moifture fucceed the colder north-
eaﬁ winds all bodies tha are deife and fubftantial, as ftone walls, brick floors, &c. abforb
fqu: of the heat from the pafling air, and its moifture becomes precipitated on them,
while the north-eaft winds become warmer on their arrival in this latitude, and are
tuence difpofed to take up mdre moifture, and are termed dryspg winds.

4 Heat feems to be the principal caufe of the folution %many otfler bodxes, as
common falt, or blue vitriol diffolved in water, which when expofed to fevere cold are
preci:itat  or corried. to the part of the wates laft frozen; this I obferved® in a phial
filled with a foiution of blue vitrial which was frozen; the phial was burft, the ice
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thawed, and a blue column of cupreous vitriol was left ftanding upright on the bottom
of the broken glafs, as defcribed in note XIX.

1I. Hence water may cither be diffolved in air, and may then be called an aerial
folution of water; or it may be diflolved in the fluid matter of heat, according to the
theory of M. Lavoifies, and may then be called fieam. In the former cafe it is probable
there are many other vapours which may precipitate it, as marine acid gas, or fluor acid
gas. So alcaline gas and acid gas diffoved in air precipitate each other, nitrous gas pre-
cipitates vital air from its azote, and inflammable gas mixed with vital air ignited by an
ele@ric fpark either produces or precipitates the water in both of them. Are there any
fubtle exhalations occafionally diffufed in the atmofphere which may thus caufe rain ?

1. But as water is perhaps many hundred times more foluble in the fluid matter of
heat than in air, 1 fuppofe the eduion of this heat, by whatever means it is occafioned,
is the principal caufe of devaporation. Thus if a region of air is brought from a
warmer climate, as the S. W. winds, it becomes cooled by its contaét with the earth in
this latitude, and parts with fo much of its moifture as was diffolved in the quantity of
calorique, or heat, which it now loofes, but retains that part which was fufpended by iis
attraction to the particles of air, or by aerial folution, even in the moft fevere frofts.

2. A fecond immediate caufe of rain is a ftream of N. E. wind defcending from

fuperior current of air, and mixing with the warmer S. W. wind below; or the reverf:
of this, viz. a fuperior current of S. W. wind mixing with an inferior one of N. E.
wind; in both thefe cafes the whole heaven becomes inftantly clouded, and the moifture
contained in the S. W. current is precipitated. This caufe of devaporation has becn
ingenioufly explained by Dr. Hutton in the Tranfa&. of Edinburgh, Vol. I. and feems
“to arife from this circumftance ; the particles of air of the N.E. wind cduce part of
1he heat from the S. W. wind, and therefore the water which was diffolved by that
quantity of beat is precipitated; all the other part of the wat¢r, which was fufpended
by its attraltion to the particles of air, or diffolved in the remainder of the heat, continues
unprecipitated.

3. A third method by which a region of air becomes cooled, and in confequence
depofits much of its moifture, is from the mecha;lical expanfion of air, when part of the'
preffure is taken off. Jn this cafe the expanded air becomes capable of receiving or
attralting more of the matter of heat into its interftices, and the vapour, which was
previoufly diffolved in this heat, is depofited, as is feen in the receiver of an air-pump,
which becomes dewy, as the air within becomes expanded by the eduction of part fﬁf i
See note VII. Hence when the mercury in the barometer finks without a change of
the wind the air genergjl.y becomes colder. See note VII. &n Elemeptary Heat. And it
is probably Trom the varying preflure of the incumpent air that in fummer days fmall
black clouds are often thus fuddenly produced, and again foor vanith. Sec a paper in
Philof. TYanf. Vol. LXXVIIL intitlgd Frigorific Experiments on the Mechanical Ex-
panfion of Air.
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4. Another portion of atmofpheric water may poflibly be held in folution by the
eleéric fluid, fince in thunder ftorms a precipitation of the water feems to be either the
caufe or the confequence of the eduction of the eletricity. But it appears more pro-
bable that the water is condenfed into clouds by the edution of its heat, and that then
the furplus of ele@ricity prevents their coalefcence into larger drops, which immediately
fucceeds the departure of the lightning. .

5. The immediate caufe why the barometer finks before rain is, firft, becaufe a region
of warm air, brought to us in the place of the cold air which it had difplaced, muft
weigh lighter, both fpecifically and abfolutely, if the height of the warm atmofphere be
fuppofed to be equal to that of the preceeding cold one. And fecondly, after the drops
of rain begin to fall in any column of air, that column becomes lighter, the falling drops
only adding to the preflure of the air in proportion to the refiftance which they meet
with in pafling through that fluid.

If we could fuppofe water to be diffolved in air without heat, or in very low degrees
of heat, I fuppofe the air would become heavier, as happens in many chemical folutions,
but if water diffolved in the matter of heat, or calorique, be mixed with an aerial folution
of water, there can be no doubt but an atmofphere confifting of fuch a mixture muft
become lighter in proportion to the quantity of calorique. On the fame circumftance
depends the vifible vapour produced from the breath of animals in cold weather, or
from a boiling kettle; the particles of cold air, with which it is mixed, fteal a part
of its heat, and become themfelves raifed in temperature, whence part of the water
is precipitated in vifible vapour, which, if in great quantity finks to the ground ; if in
fmall quantity, and thre furrounding air is not previoufly faturated, it fpreads itfelf till ix
becomes again diffolved.
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NOTE XXVI.———SPRINGS.

Your lucid bands condenfe with fingers chill
The bluz mift bovering round the-gelid bill. Canto III. 1 19.

THE furface of the earth confifts of firata many of which were formed originally
beneath the fea, the mountains were afterwards forced up by fubterraneous fires, as
appears from the fiffures in the rocks of which they confift, the quantity of volcanic
produltions all over the world, and the numerous remains of craters of volcanos in
mountainous countries. Hence the ftrata which compofe the fides of mountains lie
flanting downwards, and one or two or more of the external firata not reaching to the
fummit when the mountain was raifed up, the fecond or third ftratum or a more inferior
one is there expofed to day; this mby be well reprefented by forceably thrufting a
blunt infirument through feveral fheets of paper, a bur will ftand up with the lowermoft
fheet ftanding higheft in the center of it. On this uppermoft ftratum, which is colder as
it is more elevated, the dews are condenfed in large quantitjes; and fliding down pafs
under the firft or fecond or third firatum which compofe the fides of the hill; and either
form a morafs below, or a weeping rock, by oozing out in numerous places, or many
of thefe lefs, myrrents meeting together burft out in a more copious rill.

The fummits of mountains are much colder than the plains in their vicinity, owing
to feveral caufes; 1. Their being in a manner infulated or cut off from the common
heat of the earth, which is always of 48 degrees, and perpetually counteraéls the effects

»uf external cold beneath that degree. 2. From their furfaces being larger in proportion
to their folid contents, and hence their, heat more expeditioufly carried away by the
ever-moving atmofphere. 3. The increafing rarity of the air as the mountain rifes.
All thofe bodies which conduét ele&ricity well or ill, conduét the matter of heat likewife
well or ill. See note VII. Atmofpheric air is a bad condu&tor of eleftricity and shence
confines it on the body where it is accumulated, but when it is made very rare, as in the
exhaufted receivet, ¢he eleCric aura paflfes away immediately to any diftance: The
fame circumftance probably happens in refpect to heat, which is thus kept by the denfer
.air on the plains from efcaping, but is diffipated on the hills where the air is thinner.
4. As the currents of air rife up the fides of mountains they become mechinically
rarefied, the preffure of the incumbent column leflening as they afcend. Hénce the

+ expanding air ablorps#neat from the mountain as it akends, as explained in note VIL'
5. There is another, and perhaps more powerfu} caufe, I fufpet, which may occafion
the great cold on mountains, and in the higher parts of the atmofphere, and which has
not yet been attended to; I mean Jthat the fluid matter of heat may prodably gravitate
round the earth, and form an atmofphere on its furface, mixed with the acrial atmofphere,
which may diminifh or become rarer, as it recedes from the earth’s furface, in a greater
proportion than the air diminifhes.
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6. The great condenfation of moifture on the fummits of hills has another caufe,
which is the dathing of moving clouds againft them, in mifty days this is often feen
to have great effet on plains, where an eminent tree by obftructing the mift as it
moves along thall have a much greater quantity of moifture drop from its leaves than
falls at the fame time on the ground in its vicinity. Mr. White, in his Hiftory of
Selborne gives an account of a large tree fo fituated, from which a ftream flowed during
a moving mift fo as to fill the cart-ruts in a lane otherwife not very moift, and ingenioufly
adds, that trees planted about ponds of flagnant water contribute much by thefe means
to fupply the refervoir. The fpherules which conftitute a mift or cloud are kept from
uniting by fo fmall a power that a little agitation agajnft the leaves of a tree, or the
greater attraiion of a flat moift furface, condenfes or precipitates them.

If a leaf has its furface moiftened and particles of water feparate from each other
as in a mift be brought near the moiftened furface of a leaf, each particle will be attracted
more by that plain furface of water on the leaf than it can be by the furrounding
particles of the mift, becaufe globules only attraé each other in one point, whereas a
plain attra@s a globule by a greater extent of its, furface.

The common cold fprings are thus formed gn elevated grounds by the condenfed
vapours, and hence are ftronger when the nights are cold after hot days in fpring, than
even in the wet days of winter. For the warm atmofphere during the day has diffolved
much more water than if can fupport in folution during the cold of the night, which is
thus depofited in large quantities on the hills, and yet, fo gradually as to foak in between
the ftrata of them, rather than to flide off over their furfaces like fhowers of rain.
The common heat of the internal parts of the earth is afcertained by-fprings which
arife from ftrata of earth too deep to be affeted by the heat of fummer or the frofts of
winter. ‘Thofe in this country are of 48 degrees of heat, thofe about Philidelphia were faid *
by Dr. Franklin to be 52; whether this variation is to be accounted for by the diﬂ'ereng&
of the fun’s heat on that vountry, according to the ingenious theory of Mr. Kirwan, or to
the vicinity of fubterranean fires is not yet, 1 think, decided. There are however fub-
terraneous ftreams of water not exaétly produced in this manner, as fireams iffuing from
fifiyres in the earth, communicating with the craters of old volcanoes; in the Pcak”of
Derbyfthire are many hollows, called fwallows, where the land floods fink into the
earth,, and come out at fome miles dﬁhnt, as at Ilam near Afhborne. See note on
Fica, Vol. IL. -

Other fireams of* cold water arife from beneath the fnow on the Alps and Andes,
anqd other high mountains, which is perpetualy thawing at its under fyrface by the
commion heat of the earth, and gives rife to large rivers. For the origin of warm fprings
fze note on Fucus, Vol, IL
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NOTE XXVII.——SHELL FISH.

You round Echinus ray his arrowy masl,

Give the keel'd Nautilus bis oar and fail.

Firm to bis rock with filver cords fufpend

The anchor’d Pinna, and bis Cancer-friend. CanTo IlII. 1 67.

THE armour of the Echinus, or Sea-hedge Hog, confifts generally of moveable
fpines; (Linnei Syflem. Nat.Vol. 1. p. 1102.) 3nd in that refpect refembles the armour
of the land animal of the fame name. The irregular protuberances on other fea-rhells,
as on fome fpecies of the Purpura, and Murex, ferve them' as a fortification againft the
attacks of their enemies. i ,

It is faid that this animal forefees tempeftuous weather, and finking to the bottom of
the fca adheres firmly to fea-plants, qr other bodies by means of a fubflance which
‘refembles the horns of fnails. Above twelve hundred of thefe fillets have been count=d
by which this animal fixes itfelf; and when afloat, it contra&s thefe fillets between the
bafes of its points, the number of which often amounts to two thoufand. Diét. raifunrnc,
art. OQurfin. de mer. I

There is a kind of Nautilus, called by Linneus, Argonauta, whofe fhell hzs but one
cell; of this animal Pliny affirms, that haying exoncrated its thell by throwing out the
water, it fwinwsupon the furface, extending a web of wonderful tenuity, and bending back
two of its arms and rowing with the reft, makes a fail, and at length receiving the water
dives again. Plin. IX. 29. Linneus adds to his dcfcription of this animal, that like the
.the Crab Diogenes or Bernhard, it occupies a houfe not its own, as it is not conne@ed
“toits fhell, and is therefore foreign to it; who could have gisen credit to this if it had
not been attefted by fo many who have with their own eyes feen this argonaut in the
aét of failing? Syft. Nat. p. 1161.

The Nautilus, properly fo named by Linneus, has a fhell confifting of many cham-
bers, of which cups are made in the Eaft with beautiful painting and carving on tife
mother-pearl. The animal is faid to inhabit onl'y the uppermoft or open chamber, which
is larger than the reff} and that the reft remain empty except that the pipe, or fiphun-
culus, which communicates from one to the other of them is filled with an appendage of
the animal like a gut or firing. Mr. Hook in his Philof. Exper. p. 306, imagines this,to
be a dilatable or compreflible tube, like the air-bladders of fith, and that by contraéting
'(‘>7r permitting it to expand, it renders its fhell boyant or the contrary. See Note on Ulva,

oLIL e* e .

The Pinna, or Sea-wing, is contained in a two-Valve fhell, weighing fometimes fifteen
poundsy and emits a beard of fine long glofly filk-like fibres, by which it is fufpended to
the rocks twenty or thirty feet benfath the furface of the fea. In this fituation it is fo
fuccefsfully attacked by the cight-footed Polypus, that the fpecies perhaps could not exifk

.
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but for the exertions of the Cancer Pinnotheris, who lives in the fame fhell as a guard
and companion. Amoen. Académ. Vol II. p. 48. Lin. Syft. Nat. Vol. I, p. 1159, and
p- 1040.

The Pinnotheris, or Pinnophylax, is a finall crab naked like Bernard the Hermit, but
is furnifthed with good eyes, and lives in the fame fhell with the Pinna; when they want
food the Pinna opens its fhell, and fends its faithful ally to forage; but if the Cancer
fees the Polypus, he returns fuddenly to the arms of his blind hoflefs, who by clofing the
thel fdes the fury of her enemy; otherwife, when it has procured a booty, it brings it
to tfie opening of the fhell, where it is admitted, and they divide the prey. This was
oh(krvcd by Haflequift in his voyage to Paleftine.

g" T he Byflus of the antients, according to Ariftotle, was the beard of the Pinna above
ﬁcntnoned, but feems to have been ufed by other writers indifcriminately for any {pun
aterial, which was efteemed finer or more valuable than wool. Reaumur fays the
¥ threads of this Byffus are not lefs fine or lefs beautiful than the filk, as it is fpun by the
filk-worm ; the Pinna on the coafts of Italy an Provence (where it is fithed up by iron-
hooks fixed on long poles) is called the filk-worm of the fea. The ftockings and gloves
manufa&ured from it, arc of exquifite finenefs, but too warm for common wear, and are
thence efteemed ufeful in rhumatifm and gout. Did. raifonné art. Pinne-marine. The
warmth of the Byflus, fike that of ﬁlk, is probably owing to their being bad condultors
of heat, as well as of eleCtricity. When thefc fibres are broken by vwlence, this animal
as well as the mufcle has the power to reproduce them like the common fpiders, as was
obferved by M. Adanfon. As raw filk, and raw cobwebs, when fw:xl]om are liable to
produce great fickn¢fs (as I am informed) it is probable the part of muicles, which
fometimes difagrees with the people who cat them, may be this filky web, by which
they attach themfelves to ftones. T'he large kind of Pinna contains fome mother-pgsr!
of a reddifh tinge, accordmg to M. d’Argenville. The fubftance fold under the name
of Indian weed, and ufed at the bottom of fifh-lines, is probably a prodution of this
kind; which however is fcarcely to be diftinguithed by the -eye from the tendons of a
rat’s tail, after they have been feparated by putrefaction in water, and well cleaned and
rubbed; a produétion, which I was once thewn as a great curiofity; it had the upper-
moft bone of the tail adhering to it, and was faid to have bega ufed as an ornament
in a lady’s hair.
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NOTE XXVIIL.——STURGEON. *
With worm-like beard bis toothlefs lips array,
And teach the unweildy Sturgeon to betray. CantoIIL Ly1.

THE Sturgeon, Acipenfer, Strurio. Lin, Syft. Nat. Vol.T.p. 403. is a fith of great cu-
riofity as well as of great importance; his mouth is placed under the head, without teeth,
like the opening of a purfe, which he has the power to puth fuddenly out or retract.
Before this mouth under the beak or nofe hang four tendrils fome inches long, and which
fo refemble earth-worms that at firft fight they may be miftaken for them. This clumfy
toothlefs fith is fuppofed by this contrivance to keep himfelf in good condition, the
folidity of his flefh evidently fhewing him to be a fith of prey. He is faid to hide his
large body amongft the weeds near the fea-coaft, or at the mouths of large rivers, only
expofing his cirrhi or tendrils, which frpall fith or fea-infes miftaking for real w:rms
approach for plunder, and are fucked into the jaws of their enemy. He has been fup-
pofed by fome to root into the foil at the bottom of the fea or rivers; but the cirrhi, or
tendrills abovementioned, which hang from his fnout over his mouth, muft theinfelves
be very inconvenient for this purpofe, and as it has no jaws it eVidently lives by fuction,
and during its refidence in the fea a quantity of fea-infects are found in its ftomach.

The fleth was fo valued in the time of the Emperor Severus, that it was brought to
table by fervafros with coronets on their heads, and preceded by mufic, which might give
rife to its being in ouf country prefented by the Lord Mayor to the King. At prefent it
‘is caught in the Danube, and the Walga, the Don, and other large rivers for various pur-

_paies. The fkin makes the beft covering for camages, ifinglafs is prepared from parts
of thé fkin; cavear from the fpawn; and the flefh is pickled or"falted and fent all over
Europe. .

NOTI:. XXIX ——OIL ON WATER.

Who with ﬁm Jlms, fu/pmded o'er the deep, Lt
Of Oil effufive lull the waves to fleep. CanTtolll. L 87.
* ¢

< "

" THERE- & reafon®to believe that when oil is poured upon whter, the two furfaces
do not touch each other, bt that the oil is fufpended over the water by their mutual
repulfiona  This feems t6 be rendered probable by the following experiment: if one
drqp of oil be droped on a bafon of water, it will immediately diffufe itfelf ov.r the whole,
for there being no fri¢tion between the two furfaces, there is nothing .0 prevent its
fpreading itfelf by the gravity of the upper part of it, except its own tenaci y, into a pellicle
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of the greateft tenuity. But if a fecond drop of oil be put upon the former, it does not
fpread itfelf, but remains in the form of a drop, as the other already occupied the whole
furface of the bafon, and therc is fri¢tion in oil pafing over oil, though none in oil

pafling over watcr.
Hence when oil is diffufed on the furface of water gentle breezes have no influcnce in

raifing waves upon it; for a finall quantity of oil will cover a very great furface of water,
(I fuppofc a fpoonful will diffufe itfelf over fome acres) and the wind blowing upon this
carries it gradually forwards; and there being no.fri¢tion between the two furfaces the
water is not affe@ted. On which account oil has no effeét in ftilling the agitation of the
watcr after the wind ceafes, as was found by the experiments of Dr. Franklin.

This circumftance lately brought into notice by Dr. Franklin had been mentioned by
Pliny, and is faid to be in ufe by the divers for pearls, who in windy weather take down
with them a little oil in their mouths, which they occafionally give out when the in-
cqualily of the fupernatant waves prevents them from feeing fufficiently diftinétly for their
purpofec. .

The wonderful tenuity with which oil can bc fpread upon water is evinced by a
few drops projected from a bridge, where the eye is properly placed over it, pafling
through all the prifmatic colours as it diffufes itfelf. And alfo from another curious ex-
periment of Dr. Franklia’s: he cut a piece of cark to about the fize of a letter-wafer,
lIeaving a point ftanding off like a tangent at one edge of the circle. This piece of cork
was then dipped in oii and thrown into a large pond of water, and as the oil flowed off at
the point, the cork-wafer continued to revolve in a contrary direction for fe¥#al minutes.
The oil flowing off all that time at the pointed tangent in coloured ftreams. In a fmall
pond of water this experiment does not fo well fucceed, as the circulation of the cork
ftops as foon as the water becomes covered with the pellicle of oil. See Additiongh-
Note, No. XIIL and Note®on Fugcus, Val. IL

The eafe with which oil and water flide oveseach other is agreeably feen if a phial be
about half filled with equal parts of oil and water, ‘and made to ofcillate fufpended by a
ftring, the upper furface of the oil and the lower one of the water will always keep
fmdoth; but the agntatxon of the furfaces .where the oil and water meet, is curious; for
their fpecific gravities being not very different, and their friction on gach other nothing,
the higheft fide of the water, as the phial defcends in its ofcnllatlon, having acqun'ed a
greater momentum than the loweft fide (from its having defcended further) would rife
the higheft on the afcending fide of the ofcillation, and thence pufhes the then uppermoft

part of the water amongft the oil.
: K2
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NOTE XXX.——SHIP-WORM.

Meet fell Teredo, as he mines the keel
Witk beaked bead, and break bis lips of fieel. Canro 1IL 1. g1,

‘THE Teredo, or fhip-worm, has two calcareous jaws, hemifpherical, flat before,
and angular behind. The fhell is taper, winding, penetrating fhips and fubmarine
wood, and was brought from India into Europe, Linnei Syftem. Nat. p. 1267. The
Tarieres, or fea-worms, attack and erode fhips with fuch fury, and in fuch num-
bers, as often greatly to endanger them, It is faid that our veflels have not known
this new enemy dbove fifty years, that they were brought from the fea about the
Antilles to our parts of the ocean, where they have increafed prodigioufly. They bore
their paffage in the direction of the fibres of the wood, which is their nourithment, and
cannot refurn or pafs obliquely, and thence when they come to a knot in the wood, or
when two of them meet together with their ftony mouths, they perith for want of
food.

In the years 1731 and 1732 the Umted Provinces werg under a dreadful alurm
“concerning thefe infefts, which had made great, depredation on the piles which fupport
the banks of Zeland, but it was happily difcovered a few years afterwards that thefe
infects had &ztally abandoned <thiat ifland, (Dic. Raifonné, art. Vers Rongeurs,) which
might have been‘accafioned by their.not being able to live in that latitude when the
* winter was rather’ feverer than ufual.

NOTE XXX[.——MAELSTROM. .

Turn the broad belm, the fluttering canvas urge

From Maelfirom’s fierce innavigable furge. Canro III. L 93
. ON the coaft of Norway there is an extenﬁve vartex, or eddy, which lies between the )
iflands of* Molkoe arfi Mo{kenas, and is called M oﬂcoeﬁmm, or Maelftrom ; ; it occupies
fome leagues inv<ircumference, and is faid to be‘very dangerous and often deftructive
to vefltls navigating thefe feas. It is not eafy to underfland the exjftence of a
conflant defcending ftream without fuppofing it muft pafs through a fubterranean
cavity to fome oﬁwr part of the earth or ocean which may lic bencath :ts level; as the
Mediterrancan {céims to he beneath the level of the Atlantic ocear wluch thercfore
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conftantly flows into it through the Straits; and the waters of the Gulph of Mexica
lie much above the level of the fea about the Floridas and further northward, which
gives rife to the Gulph-ftream, as defcribed in note on Caffia in Vol. II.

The Maelftrom is faid to be ftill twice’in about twenty-four hours when the tide is
up, and moft violent at the oppofite times of the day. This is not difficult to account
for, fince when fo much water is brought over the fubterrancous paffage, if fuch exifts,
as compleatly to fill it and ftand many feet above it, lefs difturbance muft appear on the
furface. The Maelffrom is deferibed in the Memoires of the Swedith Academy of
Sciences, and Pontoppiden’s Hift. of Norway, and in Univerfal Mufeum for 1763,
p. 131, :

The reafon why eddies of water become hollow in the middle is becaufe the water
immediately over the centre of the well, or cavity, falls fafter, having lefs friction to
oppofe its defcent, than the water over the circumference or edges of the well. The
circular motion or gyration of eddies depends on the obliquity of the courfe of the
fiream, or to the fri€tion or oppofition to it being greater on one fide of the well than
the other; I have obferved in water pafling thtough a hole in the bottom of a trough,
which was always kept full, the gyration of the *ftream might be turned either way by
inereafing the oppofition of one fide of the eddy with ones finger, or by turning the
fpout, through which the water wis introduced, a little more obliquely to the hole on
one fide or on the other. Lighter badies are liable to be retained long in eddies of
water, while thofe rather heavier than water are foon thrown out beyond the circum-
ference by their acquired momentum becoming greater than that of the élmcr. Thus if .
cqual portions of oil and water be put into a phial, and by means of a ftring be whirled
in a circle round the hand, the water will always keep at the greater difftance from the.
centre, whence in the cddies formed in rivers duripg a fload a perfon who endeavougs
to keep above water or te fwim is liable to be d:tamu? in them, but on fuffering hefitelf
to fink or dive he is faid readily to efcapes,: This circulation of water in defcending
through a hole in a veflel Dr. Franklin has iagcmouﬂy apphed to the cxplanatxon of
hurricanes or eddies of air.
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NOTE XXXII.TGLACIERS.

While round dark crags imprifon’d waters bend
T brough rifted ice, in tvory veins defeend. - Canro IIL. L 113,

THE common heat of the interior parts of the earth being always 48 degrees, both in
winter and fummer, the fnow which lies in contact with it is always in a thawing ftate ;
Hence in ice-houfes the external parts of the colletion of ice is perpetually thawing and
thus preferves the internal part of it; fo that it.is neceffary to lay up many tons for the
prefervation of one ton. Hence in Italy confiderable rivers have their fource from
beneath the cternal glaciers, or mountains of fnow and ice. o

Tn our country when the air in the courfe of a froft continues a day or two at very

near 32 degrees, the common heat of the earth thaws the ice on its furface, whil~ the
* thermometer remains at the freezing point, This circumftance is often obfervabic 'in

the rimy mornings of fpring; the thérmometer fhall continue at the freezing point,
yet all the rime will vanifh, except that which happens to lie on a bridge, a board, or on
a cake of cow-dung, which being thus as it were infulated or cut off from fo free a coni-
munication with the common heat of the earth by means of the air under the bridge, or
wood, or dung, which are bad conduétors of heat, continues fome time longer unthawed.

Hence when tbf:,&round is coverad #hick with fnow, though the froft continues, and the
“fun does not fhing, yet the fnow is.obférved to decreafe very fenfibly. For the common

heat of the carth mielts the under furface of it, and the upper one evaporates by its
folution in the air. The great evaporation of ice was obferved by Mr. Boyle, which
expuiaent I repeated fome time ago. Having fufpended a piece of ice by a wire and
weighed it with care without touchmg it with my hand, I hung it out the whole of a
clear frofty night, and found in the. morning it had loft nearly a fifth of its weight.
Mr. N. Wallertus has fmce obferved that ice at the time of its conge'tatmn evaporatcs
fafter than water in its fluid form; which may be accounted for from the heat given out
at the inflant of freczmg; (Sauflure’s Effais fu Hygromet. p. 249.) but this effect is
only momentary.

‘I'hus the vegetables that are ¢pvered with fnow are feldom injured; ﬁnce, as they
lie between the thawing fnow, which has 32 deprees of heat, and the covered éarch
which has 48, tb;ey are preferved in a degree of heat between thefe; viz. in 40 degrées of
heat. Whence the mofs gn which the rein-deer feed in the northern latitudes vegetates
bencath the fhow ; (See note on Mufchus, Vol. I1.) and hence many Lapland and Alpine
plants perifhed thre agh cold in the botanic garden at &Jpfal, for in their native fituations,
though the cold is much more intenfe, yet at its very commencement they ape covered
deep with fnow, which remains till late in the fpring. For this faét fee Amenit.
Academ. Vol.I. No, ¢48. In our climate fuch plants do well covered v.ith dried fern,
under which they will grow, and even flower, till the fevere vernal fr \fts ceafe. For
the increafe of glaciers fee Note on Canto L. 1. 529.
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NOTE XXXIII.—WINDS.

While fouthern gales o'er wefiern oceans roll,
And Eurus fieals bis ice-winds from the pole. Canto IV, 1 15.

THE theory of the winds is yet very imperfe&, in part perhaps owing to the want
of obfervations fufficiently numerous of the exact times and places where they begin and
ceafe to blow, but chiefly to our yet imperfe& knowledge of the means by which great
regions of air are either fuddenly produced or fuddenly deftroyed.

The air is perpetually fubject to increafe or diminution from its combination with
other bodics, or its evolution from them. The vital part of the air, called oxygene, is
continually produced in this climate from the perfpiration of vegetables in the funthine,
and probably from the aftion of light on clouds or on water in the tropical climates,
where the fun has greater power, and may exert fome yet unknown laws of luminous
combination. Another part of the atmofphere; which is called azote, is perpetually fet
at liberty from aniwal and,vegetable-bodies by putrefaétion or combuftion, from many
fprings of water, from volatile alcali, and, probably from fixed alcali, of which thereis an
exhauftlefs fource in the water of the ocean. Both thefe component parts of the air are
perpetually again diminifhed by their contact with the’foil, which covet¥=the furface
of the carth, producing mitre. The oxygene is diminithed in the produétion of all acids,
of which the carbonic and muriatic exift in great abundance. The azbte'is diminifhed
in the growth of animal bodes, of which it.conftitutes an important part, and in_jis™
combinations with manhy other natural produtions.

They are both probably diminifhed in imbmenfe quantities by uniting with the
inflammable air, which arifes from the mud of sivers and lakes at fome feafons, when
the atmofphere is light: the oxgene of the air producing water, and the azote producing
volgtile alcali by theéir combinations with this inflammable air. At other feafons of the
year thefe principles may again change tieir combinations, and the atmofphcnc air be
reproduzed.

Mr. Lavoifier found that one pound of charcoal in burning confumed two pounds
ninc ounces of vital air, or axygene. The confumption of vital air in the procefs of
makinlg "red lead may readily be reduced to, calculation; a finall barrel céfitains about
twelve hundred weight of this commodlty, 1200 pounds of leady by calcination. abforb
about 144 pounds of swal air; now as a cubic foot of water weighs 1000 .werdupons
ounces, and as vital air is abpve 800 tigles lighter than water, it follows tht every barrcl
of red lead contains ncarly 2000 cubic feet of vital air. If this can be performied in
miniature in a fmall oven, what may not be done’in the immenfe. elnboratories of
nature ! X
Thefe great claboratories of nature mc]udc almoft all her foffil as well as her animal
and vegctable produclions.  Dr. Prieftley obtained air of greater or lefs purity, both
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vital and azotic, from almoft all the foffil fubftances he fubjected to experiment. Four
ounce-weight of lava from Iceland heated in an earthen retort yiclded twenty ounce-
meafures of air.

4 ounce-weight of Java  gave 20 ounce meafures of air.
7 sesnnenn v bafaltes 7 L
2 s wenrensnnnns toadftone chovnne
£ RN . granite ...
T cwceneoeneee €lvain L -
T eevserenienrenananenns gypium tonnanse
R wennss blue flate crasene
4 e, clay sabenans
4 e .. limeftone-fpar
5 erssssessnsnisinneae limeftone
3 e venseneeare Chalk ,
3 e veesasanne white iron-ore ........
4 e crerrenenens reres dark iron-ore

I s molybdena

E e rerereserens e flream tin
2 e e fleatites
- SR wevensneens barytes
- cerrresnenas black wad
4 ceneeneninn reveessees fand ftone

3 e €Ol

In this account the fixed air was previoufly extra&ted from the limeflones by acids,
~and the heat applied was much lefs than was ncceffary to extradt all the air fiom the
bodies employed. Add to this the known quantities of air which arc combined with the
calciform ores, as the ochres of iron, mnganefe, calamy, grey ore of lead, and fome idex
may be formed of the great produion of zir i volcanic eruptions, as mentioned in
note on Chunda, Vol. II. and of the perpetual abforptions and evolutions of whole
oceans of air from every part of the carth,

But there would feem to be an officina adris, a fhop where air is both manufaﬂurcd
and deftroyed in the greateft abundance within the polar circles, as will hereafter be {poken
of. Can this be effeted by fome yet unknown law of the congelation of aqueous or
faline fluids, which may fet at liberty their combined heat, and convert a parg both of
the acid and alcali of fea-watet into their component airs? Or on the contrary can the
e!e&ncnty of the northern lights convert inflammable gir and oxygene into water, whilf}
the gredt dcgree of cold at the poles unites the azote with feme other bafe? Another
officina aeris, #8r manufaGture of air, would feems to exift within the tropics or at the
line, though in a much lefs quantity than at the poles, owing perhaps t the action of
the fun’s light on the moifture fufpended in the air, as will alfo be fpuken of hereafter;
but in all other parts of the earth thefe abforptions and evolutions of air in a greater or
lefs degree are perpetually going on in inconccivable abundance; inc eafed probably, and
diminithed at different feafons of the year by the approach or re.roceffion of the fun’s
light; future difcoveries muft elucidate this part of the fubje¢t. I'o this thould be add=d
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that as heat and ele@ricity, and perhaps magnetifin, are known to difplace air, that it is
not impoffible but that the increafed or diminithed quantities of thefe fluids diffufed in
the atmofphere may increafe its'weight a well as its bulk ; fince their fpecific attra@ions
or affinities to matter are very ftrong, they probably alfo poffefs general gravitation to the
carth; a fubject which wants further inveftigation. See Note XXV,

s .
 SoUTH. WEM WINDs.

"The velocity of the furface of the earth in moving round its axis diminifhes from the
equator to the poles. Whence if a region of air in this country fhould be fuddenly
removed a few degrees towards the north it muft confltitute a weftern wind, becaufe
from the velocity it had previoufly acquied in thisiclimate by its friction with the earth
it would for a time move quicker than the furface of the country it was removed to
the contrary muft enfuc when a region of air is tranfported from this country a few
degrees fouthward, becaufe the velocity it had acquired in this climate would be lefs
than that of the earth’s furface where it was removed to, whence it would appear to
conflitute a wind from the eafl, while in realxty the eminent parts of the earth would
be carried againft the too flow air.  But if this tranfportation of air. from fouth to north
be performed gradually, the motion of the wind will blow in the diagonal betwcen
fouth and wefl. And on the contrary if a region of air be gradually removed from
north to fouth it would alfo blow diagonally between the north and eafl, from whence we
may fafely conclude that all our winds in this country which blow from the north or eaft,
or any point between them, confift of regions’ of air brought from the rerib ; and that
all our winds blowing from the fouth or weft, or from any point between them, are
tegions of air brought from the fouth. s .

It frequently happens during the vernal months that after a north-eaft wind hac.
paffed over us for feveral,weeks, during which time the barometer has food at a'ga”c
30% inches, it becomes fuddenly fucceeded byea fouth-weft wind, which alo continues
feveral weeks, and the barometer finks to nearly 281 inches. Now as two inches of
the mercury in the barometer balance one-fifteenth part of the whole atmofphere, an
important queftion here prefents itfelf, what is become of all this air.

1. This great quantity of air can not be carried in a fuperior current towards the
line, while the inferior current flows towards the poles, becaufe then it would equally
affect the barometer, which fhould not therefore\fubfide from -30{ inches to 282 for
fix wegeks together. A ]

2. It cannot be owing to the air having loft allithe moifture which was previoufly
diffolved in it, becaufe thefe warm fouth-weft winds are replete with moifture, and the,
cold north-eaft winds, which weigh up the mercury in the baremeter tb’ g1 inehes,
confift of dry air. o’ "y

3. It can not be camed over the polar regions and be accumulated on the meridian
oppofite to us in its paffage towards the line, as ‘fuch an accumulation would equal
one-fifteenth of the whole atmofphere, and can not be fuppofed to remain in that
fituation for fix weeks together,

L
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4. It can not depend on the exiftence of tides in the atmofphere, fince it muft then
correfpond to lunar periods. Nor to accumulations of air from the fpecific levity of
the upper regions of the atmofphere, fince its degree of fluidity muft correfpond with its
tenuity, and confequently fuch great mountains of air can not be fuppofed to exift for
fo many weeks together as the fouth weft winds fometimes continue.

5. It remains therefore that there mufkbe at this time a great and fudden abforption
of air in the polar circle by fome unknown operation of nature, and that the fouth
wind runs in to fupply the deficiency. Now as this fouth wind confifts of air brought
from a part of the earth’s furfacc which moves fafter than it does in this climate it
muft have at the fame time a direction from the weft by retaining part of the velocity
it had previoufly acquired.. Thefe fouth-weft winds coming from a warmer country,
and becoming colder by their contact with the carth of this climate, and by their
expanfion, (fo great a part of the fuperincumbent atmofphere having vanifhed,) pre-
cipitate their moifture; and as they continue for feveral weeks to be abforbed in the
polar circle would feem to receive a perpetual fupply from the tropical regions, efpecially
over the line, as will hereafter be fpokén of, .

It may fometimes happen that a'north-eaft wind having paffed over us may be
bent down and driven back before it has acquired any heat from the climate, and ay
thus, for a few hours or a day have a fouth-weflt direftion,,and from its dcfcendine
from a higher region of the atmofpherc may poffefs a greater degree of cold than an
inferior north eaft current of air.

The cxtreme cold of Jan.'13, 1709, ‘at Paris came on with a gentle fouth wind,
and was dimimfhed when the wind changed to the north, which is accounted for by
Mr. Homberg from a reflux of air which had been flowing for fome tivic from the
north,  Chemical Effays by R. Watfon, Vol. V. p. 182.
~Tc may happen that a north-eaft current may for a day,or two pafs over us and
produce inceffant rain by mixing with, the inferior fouth-weft curreat; but this as
well as the former is of thort duration, as its frition will foon carry the inferior current
along with it, and dry or frofty weather will then fucceed.

NORTII-EAST WINDS.

The north eaft-winds of this country confift of regions of air from the’ north,
travelling fometimes at the rate of about a mile in two minutes during the vernal
months for feveral wecks together from the polar regions toward the fouth, the
mercury in the barometer ftanding above 30, Thefe winds confift of air, ‘gt‘eat]y
cooled by the evaporation of the ice and fnow over which it pafles, and as they become
warmet Ky their contact with the earth of this clima¥e are capable of diffolving more
moifture as tll{‘;y pafs along, and are thence attended with frofts in winter and with dry
hot weather it fummer.

1. This great quantity of air*can not be fupplied by fuperior currsuts pafling in a
contrary direGtion from fouth to north, becaufe fuch currents muft s they arife into
the atmofphere a mile or two high become expofed to fo great cold as o occafion them
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to depofit their moifture, which would fall through the inferior current upon the earth
in fome part of their paflage.

2. The whole atmofphere muft have increafed in quantity, becaufe it appears by
the baromcter that there exifts one-fifteenth part more air over us for many wecks
together, which could not be thus accumulated by difference of temperature in refpect to
heat, or by any aeroftatic laws at prefent keiffwn, or by any lunar influence.

From whence it would appear that immenfe maffes of air were fet at liberty from
their combinations with folid bodies, along with a fufficient quantity of combined heat,
within the polar circle, or in fome region to the north of us ; and that they thus per-
petually increafe the quantity of the atmofphere ; and that this is again at certain times
re-abforbed, or enters into new combinations at the line or tropical regions. By which
wonderful contrivance the atmolfphere is perpetually renewed and rendered fit for the
fupport of animal and vegetable life.

SOUTH-EASER WINDS.

The fouth-eaft winds of this country confift of air from the north which had paffed
by us, or over us, and before it had obtained the velocity of the earth’s furface in this
climate had becn drigen back, owing to a deficiency of air now commencing at the
polar regions. Hence thefe are generally dry or fieczing winds, and if theyfucceed
north-ealt winds thould prognofticate a change of wind from north-eaft to fouth-welt;
the barometer is generally about 30. They are fometimes attended with cloudy
weather, or rain, owing to their having acquired an increafed degrée of warmth and
moifture before théy became retrograde; or to their being mixed with air from the
fouth.

2. Sometimes thefe, fouth-eaft winds confift of a vertical eddy of north-1s% air,
without any mixture of fouth-weft air; in,that cafc the barometer continues above 30,
and the weather is dry or frofty for four or five days together.

It fhould here be obferved, that air being an elaftic fluid muft be more liable to eddies

. than water, and that thefe eddies muft extend into cylinders or vortexes of greater
diameter, and that if a vertical eddy of north-eaft air be of fmall diameter or has paffed
but a little way to the fouth of us before its return, it will not lave gained the velocity
of the earth’s furface to the fouth of us, and will in confequence become a fopth-eaft
wind,—But if the vertical eddy be of large diameter, or has paffed much to the fouth of
Us,-it will have acquired velocity from its friction with the earth’s furface to the fouth of
us, and will in confequenceﬁ on its return become a fouth:weﬁ wind, producing great
cold. . ) . .

s

ND)RTH-WEST WINDS. Y
There feem to be three fources of the north-weft winds of this hemifghere of the
earth. 1. When a portion of fouthern air, which was pafling over us, is driven back
by accumulation of new air in the polar regions. In this cafe I fuppofe they are gene-
rally moift or rainy winds, with tlie barometer under 30, and if the wind had previoufly
been in the fouth-weft, it would feem to prognofticate a change to the north-eaft.
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2. If a current of north wind is paffing over us but a few miles high, without any
eafterly diretion; and is bent down upon us, it muft immediately poflefs a wefterly
dire@ion, becaufe it will now move fafter than the furface of the earth where it arrives;
and thus becomes changed from a north-eaft to a north-weft wind. This defcent of a
north-eaft current of air producing a morth-weft wind may continue fome days with
clear or freezing weather, as it may be fimply owing to a vertical eddy of north-
eaft air, as will be fpoken of below. It may otherwife be forced down by a current of
fouth-weft wind paffing over it, and in this cafe it will be attended with rain for a few
days by the mixture of the two airs of different degrees of heat; and will prognofticate a
change of wind from north-eaft to fouth-weft if the wind was previouily in the north-
eaft quarter.

3. On the caftern coaft of North America the north-weft winds bring froft, as the
north-eaft winds do in this country, as appears from variety of teftimony. This feems
to happen from a vertical fpiral eddy made in the atmofphere between the fhore and the
ridge of mountains which form the fpine or back-bone of that continent. If a curren
of water runs along the hypothenufe of a triangle an eddy will be made in the included

ngle, which will turn round like a water-wheel as the fiream pafies in conta@ with
one cdge of it. 'The fame muft happen when a fheet of air fluwing along from the
north-eaft rifes from the thore in a ftraight line<to the fummit of the Apalachiun
mountains, a part of the ftream of north-eaft air will flow over the mountains, another
part will revert and circulate fpirally between the fummit of the country and the caflern
fhore, continuing to move toward the fouth ; and thus be changed from a nortl.-eaft to
a horth-weft wind. ~

This vertical fpiral eddy having been in contalt with the cold fummits of thefe
mountains, and defcending from lugher parts of the atmofphere will lofe part of its
fweat, and thus conftitute one caufe of the griater coldnefs of the eaftern fides of North
America than of the European fhores oppofite to them, which is faid to be equal to
twelve degrees of north latitude, which is a wouderful fact, not otherwife cafy to he
explained, fince the heat of the fprings at Philadelphin is fuid to be 52, which is greater
than the medium heat of the earth in this country.*

“T'he exiftence of vertical eddies, or great cylinders of air rolling on the fur facc of
the earth, is agreeable to the obfervations of the conftrudlors of windmills ; who on
this idea place the area of the fails leaning backwards, inclined to the horizon; ang
believe that then they have greater power than when they are placed quite perpen-
dicylarly. The fame kind & rolling cylinders of water obtain in rivers owing, to the
friction of thé Water agamﬁ the earth at their bottnms ; as is knowi"by bodies having
been obferved to f6at upon their furfaces quickcr than whensimmerfed to a certain
depth. THefe vertical eddies of air probably cxift all over the earth’s furface, but
particularly at the bottom or fides of mountains; and more fo probably i the courfe
of the fouth-wefl than of the north-eaft winds; becaufe the former fall ‘rom an emi-
nence, as it were, on a part of the earth where there is a deficieacy of tl : quantity of
air; as is thewn by the finking of the baromcter: whereas the latte are puthed or
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“fqueezed forward by an addition to the atmofphere behind them, as appau's by the rifing
of the basometer,

TRADE-WINDS.

A column of heated air becomes lighter than before, and will therefore afcend, by the
preflure of the cold air which furrounds it, like a cork in water, or like heated fmoke in
a chimney. ’

Now as the fun pafies twicc over the equator for once over either tropic, the equator
has not time to become cool; and on this account it is in general hotter at the line than
at the tropics; and therefore the air over the line, except in fome few inftances hercafter
to be mentioned, continues to afcend at all feafons of the year, prefled upwards by regions
of air brought from the tropics.

This air thus brought from tlie tropics to the equator, would conftitute a north wind
on onc fide of the equator, and a fouth wind on the Other; but as the furface of the earth
at the equator moves quicker than the furface of thc earth at the tropics, it is evident that
a region of air brought from either tropic to the equator, and which had previoully only
acquired the velocity of the earth’s furface at the tropics, will now move too flow for the
earth’s furface at the equatér, and will thence appear to move in a direttion contrary to
the motion of the earth. Hence the trade-winds, though they confift of regions of air
‘brought from the porth on one fide of the line, and from the fouth on the other, will
appear to have the diagonal dire&tion of north-eaft and fouth-weft winds. v

Now it is commonly belicved that there are fuperior currents of air paffing over thefe
north-eait and fouth-wWefl currents in a contrary direGtion, and which defcending near
the tropics produce vertical whirlpools of air, An important queftion here again pre-
fents itfelf, 7Fhbat becomes of *the motflure which this heated air ought to depofit, as it cools
in the upper regions of the atmofphere in its journef to the tropics ? It has been’thewn by
Dr. Prieftley and Mr, Ingenhouz that the green matter at the bottom of cifterns, and the
frefh lgaves of plants immerfed in water, give out confiderable quantities of vital air in
the fun-fthine; that is, the perfpirable matter of plants (which is water much divided in
its cgrefy from their minute pores) becomes®decompofed by the fun’s h;.‘ht, and converted
into two kinds of air, the vital and inflammable airs. T he moiftufe contained or dif-
folved in the afcending heated air at the line muft exift in great tenwity; and by beirig
expofad®o the great light of the fun in that climate, the water may be decompofed, and
the new airs {pread on the atmofphere from the line to the poles.

* 1. From there being no conftt depotition of rains in the ufwal courfe of the trade-
winds, it would appear “Mat the water rifing at the line is decompofed®in its afcent.

2. Irom the obfervations of M. Bbugncr on the mountain Pinchins, one of the

_ Cordclieres immediately under the line, there appears tg be no condenfible vapour 2bove
three or four miles high. Now though the atmofphere at that height may be cold to a
very confiderable degree; yet its total deprivation of condenfible vapour would feem to
fhew, that its water was decompofed ; as there are no experiments to evince that any de-
gree of cold hitherto known has been able to deprive air of its moifture; and great
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abundance of fnow is depofited from the air that flows to the polar regions, though it is '
expofed to no greater degrees of cold in its jolirney thither than probably exifts at four
miles height in the atmofphere at the line.

3- The hygrometer of Mr. Sauffure alfo pointed to drynefs as he afcended into rarer
air; the fingle hair of which it was conftruéted, contraing from deficiency of moifture.
Effais fur PHygromet. p. 143.

From thefe obfervations it appears either that rare and cold air requires more moifture
to faturate it than denfe air; or that the moifture becomes decompofed and converted
into air, as it afcends into thefe cold and rare regions of the atmofphere.

4. There feems fome analogy between the circumftance of air being produced or
generated in the cold parts of the atmofphere both at the line and at the poles.

MONSOONS AND TORNADOFES.

1. In the Arabian and Indian feas are winds, which blow fix months one way, and
fix months the other, and are calléd Monfoons; by the accidental difpofition: of land
and fea it happens, that in fome piaces the air near the tropic is fuppofed to h:xcome
warmer when the fun is vertical over it, than at the line.  The air in thefe places con-
fequently afcends preffed upon one fide by the north-caft regions of air, and on the other
fide by the fouth-weft regions of air. For as the air brought from the fouth has pre-
vioufly obtained the velocity of the earth’s furface at the line, it moves fafter than thg
earth’s furfase near the tropic where ic now arrives, and becomes a fouth-weft wind,
while the air from the north becomes a north-eaft wind as before explained. Thefe two
winds do not fo quietly join and afcend as the north-eaft and’ fouth-caft winds, which
meet at the line with equal warmth and velocity and form the trade-winds; but as they

“fucet in contrary dircctions before they afcend, and cannot be fuppofed accurately to ba-

lance each other, a rotatory motion will be produced as they afcer.d like water falling
through a hole, and an horizontal or fpiral eddy is the confequence ; thefe eddics are more
or lefs rapid, and are called Tornadoes in their moft violent flate, raifing water from the
ocean in the weft or fand from the deferts of the eaft, in lefs violent degrees thty only
mix together the two currents of north-epft and fouth-weft air, and produce by this
means inceffant 4ains, as the air of the north-caft acquires fome of the heat from the
fouth-weft wind, as explained in Note XXV. This circumftance of the eddics produced
by the monfoon-winds was feen by Mr. Bruce in Abyflinia; he relates that for many
fucceffive mornings at the commencement of the rainy monfoon, he obferved'a cloud
of apparently fmall dimenfions whirling round with great rapidity, and in a few mintes
the hervehs became covered with dark clouds with confequeng areat rains. See Note on
Canto I11. 1. 115. 0 .

2. But itfis not only at the place where the air afcends at the northern extremity of
the rainy monfoon, and where if'forms tornadoes, as obfcrved above hy Mr. Bruce, but .
over a great tract of country feveral degrees in length in certain part< as in the Arabian
fea, a perpetual rain for feveral months defcends, fimilar to what h-ppens fcr weeks to-
gether in our own climate in a lefs degree during the fouth-weft vinds. Another im-
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portant queftion prefents itfelf here, if the climate to which this fouth-wefl wind arrives,

“is mot colder than that it comes fromy why fhould it depofit its moiflure during its whole
Journey? if it be a colder climate, why does it come thither ? The tornadoes of air
above defcribed can extend but a little way, and it is not eafy to conceive that a fu-
perior cold current of air can mix with an inferior one, and thus produce thowers over
ten degrees of country, fince at about three miles high there is perpetual froft; and what
can induce thefe narrow and fhallow currents to flow over each other fo many hundred
miles ?

Though the earth at the northren extremity of;this monfoon may be more heated by
certain circumftances of fituation than at the line, yet it feems probable that the interme-
diate country between that and the line, may continue colder than the line (as in other
parts of the earth) and hence that the air coming from the line to fupply this afcent or
deftrudtion of air at the northern extremity of the monfoon will be cooled all the way in
its approach, and in confequence depofit its water. It feems probable that at the northern
extremity of this monfoon, where the tornadoes or hurricanes exift, that the air not only
alcends but is in part converted into water, or othgrwife diminifhed in quantity, as no
account is given of the exiftence of any fuperior cugrents of it.

As the fouth-weft winds are always attended with a light atmofphere, an incipient
vacancy, or a great diminution of air muft have taken place to the northward of them in
all parts of the earth wherever they exift, and a depofition of their moifture fucceeds
their being cooled by the climate they artive at, and not by a contrary current of cold air
over them, fince in that cale the barometer would not fink. They may thus in our own
country be termed monfoons without very regular periods.

3. Another caufe of sTorRNADOEs independent of the monfoons is mgemouﬂy ex-
plained by Dr. Franklin, when in the tropical countries a ftratum of inferior air becomes
fo heated by its contact with the warm earth, that its expanfion is increafed morc.
than is equivalent to the pYeffure of the ftratum of air over it; or when the fup&fior
ftratum becomes more condenfed by cold than”the inferior one by preffuref the upper
region will defcend and the lower one afcend. In this fituation if one part of the atmof-
phcrelbe hotter from fome fortuitous circumftances, or, has lefs preflure over it, the
lower ftratum will begin to afcend at this part, and refemble water falling through a hole
as mentioned above. If the lower regiofl of air was going forwards with confiderable
velocity, it will gain an eddy by rifing up this hole in the incumbent heavy air, fo that
the whirlpool or tornado has not only its progreflive velocity, but its circular one alfo,
which®thus lifts up or overturns every thing within its fpiral whirl. By the weaker
whlrlwmds in this country the trees are fome.imes thrown down in a line of only twenty
‘or forty yards in breadth, maknr!; a kind of avenue through ascountry. In the Weit
Indies the fea rifes likc% cone in the whirl, and is met by black clodds produled by the
cold upper air and the warm lower a¥r being rapidly mixed; whence afe produced the
great and fudden rains called water-fpouts; while the upper and lower airs exthange
their plus or minus eletricity in perpetual lightenings,
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LAND AND SEA~-BREEZES.

‘The fea being a tranfparent mafs is lefs heated at its furface by the fun’s rays than
the land, and its continual change of furface contributes to preferve a greater uniformity
in the heat of the air which hangs over it. Hence the furface of the tropical iflands is
more heated during the day than the fea that furrounds them, and cools more in the
night by its greater elevation: whence in the afternoon when the lands of the tropical
iflands have been much hcated by the fun, the air over them afcends prefled upwards by
the cooler air of :he incircling ocean, in the morning again the land becoming coolcd
more than the fea, the air over it defeends by its increafed gravity, and blows over the
ocean hear its fhores,

CONCLUSION.

1. There are various irregular winds befides thofe above defcribed, which confift of
horizontal or vertical eddies of air owing to the inequality of the earth’s furface, or the
juxtapofition of the fea. Other irregular winds have their origin from increafed evapora-
tion of water, or its fudden devaporativn and defcent in thowers; others from the partia!
expanfion and condenfation of air by heat and cold; by the accumulation or defi.ét of
eletric fluid, or to the air’s new produétion or abforption occafioned by local vaufes
not yet difcovered. See Notes VIIL and XXV. .

2. There feem to exift only two original winds: one confifting of air brought from
the north, and the other of air brought from the fouth. The former of thefe winds has
alfo generally an apparent dire&icn from the caft, and the latter from the weft, arifing
from the diffefent velocities of the earth’s furface.  All the other winds above deferibed
are defle€tions or retrogreffions of fome parts of thefe currents of air fron: the north or
fouth. '

" «5 One fifteenth part of the atmofphere is occafionally def}royed, and occafionally re-
produced Ly unknown caufes. Thefe aufes are brought into immediate activity over a
great part of the furface of the earth at nearly the fame time, but always a& more power-
ful to the northward than to the fouthward of any given placc; and would hence feem
to have their principal effet in the polar circles, exifting neverthelefs though with lefs
power toward the tropics or at the line. ¢

For when the north-eaft wind blows the barometer rifes, fometimes from 282 inches
to goZ, which fhews a great new genecration of air in the north; and when the fouth-
weft wind blows the barometer finks as much, which fhews a great deftruction of air in
the north. But as the north-eaft winds fometimes continue for five or fix wesks, the
newly-generated air muft be deftroyed at thofe times in §he warmer climates to the fouch
- of us, or,girculate in, fuperior currents, which has been fhewn toe improbable from its
not depofiting its water. And as the fouth-wef winds forpetimes contiaue for (ome
weeks, there afuft be a generation of air to the fouth at thofe times, or fuperior currents,
which laft has been thewn to be imiprobable.

4 'The north-eaft winds being generated about the poles are pufhed forwards towards
the tropics or line, by the preflure from behind, and hence they hecome warmer, as
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cxplained in Note VII. as well as by their coming into contaét with a warmer part of
the earth which contributes to make thefe winds greedily abforh moifture in their paffage.
On the contrary, the fouth-weft winds, as the atmofphere is fuddenly diminifhed in the
polar regions, are drawn as it were into an incipient vacancy, and hecome therefore
expanded in their paffage, and thus generate cold, as explained in Note VII. and are
thus induced to part with their moifture, as well as by their conta&t with a colder
part of the carth’s furface. Add to this, that the difference in the found of the north-eaft
and fouth-weft winds may depend on the former being pufhed forwards by a preflure
behind, and the latter falling as it were into a partial or incipient vacancy before;
whence the former becomes more condenfed, and the latter more rareficd as it paffes.

‘There is a whiftle, termed a lark-call, which confifts of a hollow cylinder of tin-plate,
clofed at each end, about half an inch in diameter and a quarter of an inch high, with
oppofite holes about the fize of a goofe-quill through the centre of each end ; if this lark-
whiftlc be held between the lips the found of it is manifeftly different when the breath
is forceably blown through it from within outwards, and when it is fucked from
without inwards. Perhaps this might be worthy the attention of organ-builders.

5. A ftop is put to this new generation of air, when about a fiftcenth of the whole is
produced, by its increafing preflure ; and a fimilar boundary is fixed to its abforption or
deftrudtion by the decreafe of atmofpheric preffure. As water requires more heat to
convert it into vapour under a heavy asmofphere than under a light one, fo in letting off
the water from muddy fith-ponds great quantities of air-bubbles are feen to afcend from
the bottom, which werz previoufly confined there by the preflure of thg water. Sxm;lar
bubbles of inflammabje air are feen to arifc from lakes in many feafons of the year,
when the atmofphere fuddenly becomes light. |

6. The increafed abforptions and evolutions of air muft, like its fimple expar.xﬁons,
depend much on the prefance or abfence of heat and light, and will henge, in refpeét
to the times and places of its production anddeftruction, be governed hy the approach
or retroceflion of the fun, and on the temperature, in regard to heat, of various latitudes,
and parts of the famc latitude, fo well explained by Mr. Kirwan.

» 7. Though the immediate caufe of the deftruction or reprodudlion of great mafles
of air at certain times, when the wind cltanges from north to fouthJ or from fouth to
north’can not yet be afcertained; yet as there appears greater difficulty in accounting for
this change of wind for any other known caufes, we may ftill fufpect that there exi
the as&nc and antar&ic circles a BEAR or DrAGoN yet unknown to philofophers, wluch
at times fuddenly drinks up, and as fuddenly at other times vomits out one-fifteenth
part of the atmofphere: and hope that this or fome future agc-w:ll learn how to govern
and domefticate a montiter which m1gh£ be rendered of fuch important fervxce to mankind.

[} L
INSTRUMENTS.'

IF along with the ufual regifters of the weather obfervations were made on the
winds in many parts of the earth with the three following inftruments, which might be

conftructed at no great expence, fome ufeful information might be acquired,
M .
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I. To mark the hour when the wind changes from north-caft to fouth-weft, and the
contrary. T'his might be managed by making a communication from the vane of a
weathercock to a clock ; in fuch a2 manner, that if the vane fhould revolve quite round,
a tooth on its revolving axis fhould ftop the clock, or put back a fmall bolt on the edge
of a wheel revolving once in twenty-four hours.

2. To difcover whether in a year more air paffed from north to fouth, or the con-
trary. This might be cffeéted by placing a windmill-fail of copper about nine inches
diamicter in a hollow cylinder about fix inches long, open at both ends, and fixed on an
eminent fituation exatly north and fouth. Thence only a part of the north-eaft and
fouth-weft currents would affet the fail fo as to turn it; and if its revolutions were
counted by an adapted machinery, as the fail would turn one way with the north
currents of air, and the contrary one with the fouth currents, thc advance of the
counting finger either way would fhew which wind had prevailed moft at the end of
the year. .

3. To difcover the rolling cylinders of air, the vane of a weathercock might he fo
fufpended as to dip or rife verncally, as ‘well as to have its horizontal rotation.

RECAPITULATION.

NorTH-EAST WINDs confift of air flowing from the north, where it feems to be
occaﬁonally produced has an apparent diretion from the eaft owing to its not having
acquired in its journey the increafing velocity of the earth’s furfnce, thefe winds are
analogous to the trade-winds between the tropics, and frequently continue in the vernal
mbnths for four and fix weeks together, with a high barometgr, and fal: or frofty
‘weather, 2. They fomctimes confift of fouth-weft air, which had pafled by us or
over us, driven back by a new accumulation of air in the ndrth  "T'hefe continue but
a da¥ or two, and are attended with rain. See Note XXV. e

Sourn-w&sT wWIND confifts of air flewing from the fouth, and feems occafionally
abforbed at its arrival to the more northern latitudes. It has a real direétion from the
weft owing to its not having loft in its journey the greater velocity it had acquired from
the carth’s furface from whence it came. Thefe winds are analogous to the monfouns
between the tropics, and frequently continue #for four or fix wceks together, with a
low barometer and rairty weather. 2. They fometimes confift of north-eaft air, which
had pafled by us or over us, which becomes retrograde by a commencing deficiency of
air in the north. Thefe winds continue but a day or two, attended with feverer«froft
with a finking barometer ; their cold being increafed by their expanfion, as they return,
into an incipient vacancy. s -

NorTH-WEsT wiNps confift, firft, of fouth-weft wmds, whictr*have paﬂﬂd over us,
bent down and grfven back towards the fouth by hewly generated northern air.  They
continue but a day or two, and are attended with rain or clouds. 2. They confift of
north-caft winds bent down from the higher parts of the atmofphere, and having there
acquired a greatef velocity than the earth’s furface; are frofty or fair. 7. They confift of
north-eaft winds formed into a vertical fpiral eddy, as on the cafter, coafts of North
Aunerica, and bring, fevere froft.
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SouTH-EAST WINDs confift, firft, of north-caft winds become retrograde, continue
for a day or two, frofty or fair, finking barometer. 2. They confift of north-eaft winds
formed into a vertical eddy not a fpi-al one, froft or fair.

NorTr winps confift, firft, of air flowing flowly from the north, fo that they acquire
the velocity of the earth’s furface as they approach, are fair or frofty, feldom occur.
2. They confift of retrograde fouth winds ; thefe continue but a day or two, are pre-
ceded by fouth-weft winds; and are generally fucceeded by north-cat winds, cloudy
or rainy, barometer rifing,

Soutn winps confift, firft, of air flowing {lowly from the fouth, loofing their previous
weftern vclocity by the frition of the earth’s furface as they approach, moift, feldom
occur. 2. They confift of retrograde north winds ; thefc continuc but a day or two, are
preceded by north-eaft winds, and generally fucceeded by fouth-weft winds, colder,
barometer finking,

East winps confift of air brought haflily from the north, and not impelled farther
fouthward, owing to a fudden beginning abforption of air in the northern regions, very
cold, barometer high, generally fucceeded by feuth-weft wind. '

WEsT winps confift of air brought haftily from the fouth, and checked from pro-
ceeding further to the north by a beginning production of air in the northern regions,
warm and moift, generally fucceeded by north-eaft wind, 2. They confift of air bent
down from the higher regions of the atmofphere, if this air be from the fouth, and
brought haftily it becomes a wind of greatwelocity, moving perhaps 60 miles an hour,
is warm and rainy; if it confifts of northern air bent down it is of lefs velocity and
colder. J

L]

Application of the pyeceding Theory to fome Extrafts from a 7oarym g‘tb:
Weather,

Dee. 1, 1790, The barometer funk fuddenly, and the wind, which had been fome
days north-eaft with froff, changed to fouth-eaft with an inceffant though moderate
fall of fnow. A part of the northeq air, which had paffed by us I fuppofc, now
became retrograde before it had acquired the velocity of the carth’s furface to the fouth
of us, and being attended by fome of the fouthern air in its journey, the moifture.of the
latter became condenfed and frozen by its mixture mith the former.

*Dec. 2,3 The wind changed to north-weft and thawed the fnow. A part of the
‘fouthcm aiy, which had paﬂ'ed by us or over us, with the retrograde northern air above
defcribed, was now,in its turh driven back, before it had Iolt the velocity of the furface
of the earth to the fouth of us, and confequently became 2 north-weft wind ; and not
having loft the warmth it brought from the fouth produced a thaw. % .

Dec. 4, 5. Wind changed to north-caft with froft and a rifing barometer. The air
from the north continuing to blow, after it had driven back the iouthern air as above
defcribed, became a north-eaft wind, having lefs velocity than the furface of the earth in
this climate, and produced froft from its coldncfs.
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Dec. 6, 7. Wind now changed to the fouth-weft with inceffant rain and a finking
barometer. From unknown caufes I fuppofe the quantity of air to be diminithed in the
polar regions, and the fouthern air cooled by the éarth’s furface, which was previoufly
frozen, depofits its moifture for a day or two ; afterwards the wind continued fouth-wefl
without rain, as the furface of the carth became warmer.

March 18, 1785. 'There has been a long froft; a few days ago the barometer funk
to 293, and the froft became more fevere. Becaufe the air being expanded by a part of
the preffure being taken off became colder. This day the mercury rofe to 30, and the
froft ceafed, the wind continuing as before between north and eaft.  Marck 19. Mercury
above 30, weather flill milder, no froft, wind north-eaft. AMarch 20. The fame, for
the mercury rifing thews that the air becomes more comprefled by the weight abave.
and in confequence gives out warmth,

April 4, 5. Froft, wind north-eaft, the wind changed in the middle of the day to the
north-weft without rain, and has done fo for three or four days, becoming again north-
eaft at night. For the fun now giving: greater degrees of heat, the air afcends o5 the
fun paffes the zenith, and is fupplied below by the air on the weflern fide as well as on
the eaftern fide of the zenith during the hot part of the day ; whence for a few hours. on
the approach of the hot part of the day, the air acquires a weflerly dire&tion in this
longitude. If the north-weft wind had been caufed by a retrograde motion of fome
fouthern air, which had paffed over us, it would have been attended with rain or clouds.

April 10, It rained all day yefterday, the wind north-weft, this morning there was a
fharp froft. 'T’he evaporation of the moifture, (which fell yefterday) occafioned by the
continuance of the wind, produced fo much cold as to frecze the dow.

May 12. Frequent fhowers with a current of colder wind preceding every fhower.
The finking of the rain or cloud prefled away the air from beneath it in its defcent,
which having been for a time fhaded from thc fun by the floating cloud, became cooled
in fome degree.

Fune 20. The barometer funk, the wind became fouth-weft, and the wiole heaven
was inflantly covered with clouds. A part of the incumbent atmofphere having
vanifhed, as appeared by the finking of the barometer, the remainder became expandu['
by its elafticity, and thence attracted fome of the' matter of heat from the vapour iuter-
mixed with it, and thus in a few minutes a total devaporation took place, as in ex-
haufting the receiver of an air-pump. See note XXV. At the place where the air is
deftroyed, currents both from the north and fouth flow in to fupply the deficiency, {fur
it has been fhewn that there are no other proper winds but thefe two) and the mixture,
of thefe winds, produces fo tudden condenfation of the mohture, both by the coldnefs of
the nortbern air and the expanfion of both of them, that lightning”is given cut, and an
incipient tornado'takes place ; whence thunder is faid frequently to approach againft the
wind. '

Argufl 28, 1732, Barometer was at 31, and Do 30, in the fame ywar, it was at
28 2-tenths. Medical Effays, Edinburgh, Vol. 1i. p. 7. It appears fror: thefe journals
that the mercury at Edinburgh varies fometimes ncarly three inches. or one tenth of
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‘the whole atmofphere. From the journals kept by the Royal Society at London it
appears feldom to vary more than two inches, or one-fifteenth of the whole atmofphere.
The quantity of the variation is faid ftill to decreafe nearer the line, and to increafe in
the more northern latitudes; which much confirms the idea that there exifts at certain
times a great deftruction or production of air within the polar circle.

Fuly 2, 1732. The wefterly winds in the journal in the Medical Effays, Vol. IT.
above referred to, are frequently marked with the number three to (hew their greater
velocity, whereas the eafterly winds feldom approach to the number two. The greater
velocity of the wefterly winds than the eafterly ones is well known I believe in every
climate of the world ; which may be thus explained from the theory above delivered.
1. When the air is lill, the highcr parts of the atmofphere move quicker than thofe
parts which touch the earth, becaufe they are at a greater diftance from the axis of
motion. 2. The part of the atmofphere where the north or fouth wind comes from
is higher than the part of it where it comes to, hence the more elevated parts of the
atmofpherc continue to defcend towards the earthsas either of thofe winds approach.
3. When fouthern air is brought to us it pofleflcs a wefterly direction alfo, ‘'owing to
the velocity it had previoufly acquired from the earth’s furface; and if it confifts of air
from the higher parts of the atmofphere defcending ncarer the earth, this wefterly
velocity hecomes increafed.  Rut when narthern 4ir is hronght to us, it poffefles an

apparent cafterly direction alfo, owing to the velocity which it had previoufly acquired
from the carth’s furface being lefs than that of the earth’s furface in this latitude; now if
the north-caft wind confifts of air defcending from higher parts of the atmmofphere, this
deficiency of velocity will be lefs, in confequence of the fame caufe, viz. The higher
parts of the atmofphere defcending, as the wind approaches, increafes the real velocity of
the weftern winds, and dccrcafgs the apparent velocity of the eaftern ones. -

Oclober 22. Wind changcd from fouth-eaft to [outh-weﬂ There is a popplar prog-
noftication that if the wind changes from the north towards the fouth paffing through
the caft, it is more likely to continue in the fouth, than if it pafles through the wef,
which fmay be thus accounted for. If the north-eaft wind changes to a north-wefl
wind, it thews either that a part of the northern air defcends upon us in a fpiral eddy,
or that a fuperior current of fouthern air is driven back ; but if a ,narth-eaft wind be
changed into a fouth-eaft wind it fhews that the northern air is become retrograde, and
that in a day or two, as foon as that part of 1t has paffed, which has not gained the
velocity®of the earth’s furface in this latitude, it will become a fouth wind for a few
hougs, and then a fouth-weft wmd
" ‘I'he writer of this i iroper fect fKetch of anemology wifhes it may ingite fome perfon of
greater leizuie and abxlxtv to attend to theis fubject, and by comparing the various meteo-
rological journals and obfervations already publifhed, to conftruét a more wccuratg and.
- methodical treatife on this interefling branch of philofuphy.
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NOTE XXXIV.——~VEGETABLE PERSPIRATION.
And wed the enamoured Oxygene to Light. Canto IV. L 34.

WHEN points or hairs are put into fpring-water, as in the experiments of Sir B,
Thompfon, (Philof. Tranf. Vol. LXXVIL) and expofed to the light of the fun, much
air, which loofely adhered to the water, rifes in bubbles, as explained in note on Fucus,
Vol. II. A fiill greater quantity of air, and of a purer kind, is emitted by Dr. Prieftley’s
green matter, and by vegetable leaves growing in water in the fun-thine, according to
Mr. Ingenhouze’s experiments; both which I fufpect to be owing to a decompofition of
the water perfpired by the plant, for the edge of a capillary tube of great tenuity may be
confidered as a circle of points, and as the oxygene, or principle of vital air, may be ex-
panded into a gas by the fun’s lighty the hydrogene or inflammable air may br detained
in the pores of the vegetable. .

Hence plants growing in the thade are whitc, and become green by being exypofed to
the fan’s light: for their natural colour being blue, the addition of hydrogenc adds
yellow to this blue, and rans them green. 1 fuppofe a fimilar circumftance takes place
in animal bodies ; their perfpirable matter as it efcapes in the fun-thine becomes decom-
pofed by the edges of their pores as in vegetables, though in lefs quantity, as their per-
{piration is lefs, and by the hydrogenc being retained the fkin becomes tanned yellow.
In proof of this it muit be obferved that both vegetable and animal fubftances become
bleached white by the fun-beams when they are dead, as cabbage-ftalks, bones, ivory,
wlow, bees-wax, linen and cotton cloth; and hence I fuppofe the copper-coloured
natives of} funny countrics might become etiolated or blanched by being kept from their
infancy in the dark, or removed for a few generations to more northerly climates,

It is probable that on a funny morning much pure air becomes {eparated from the
dew by means of the points of vegetables on which it adheres, and much inflammable
air imbibed by the vcgetable, or combined with it; and by the fun’s light thus de¢om-
pofing water the effets of it in bleaching linen feems to depend (as defaribed in
Note X.) : the water is deccompofed by the light at the ends or points of the cotton or
thread, and the vital air unites with the phlogiftic or colouring matters of the cloth,
and produces a new acid, which is either itfelf colourlefs or wathes out, at fue fame
time the inflammable part of the water efcapes.  Hence there feems a reafon why cofton
bleachgs. © much, fooner than linen, viz. becaufe its fibres qre three or four times
thorter, and therefore protrude fo many moxe points, which feem o facilitate the
liberation of#he vital air from the inflammable part of the ‘water.

Bee’s wax becomes bleached by expofure to the fun and dews in 2 fimilar manner as .
metals become calcined or rufty, viz. by the water on their furface lieing decomnpofed ;
and hence the inflammable material which caufed the colour becone.s, united with vital

air forming a new acid, and is wathed away.
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Oil clofe ftopped in a phial not full, and expofed long to the fun’s light, becomes

" bleached, as I fuppofe, by the decompofition of the water it contains; the inflammable

air 1ifing above the furface, and the vital air uniting with the colouring matter of the oil.

For it is remarkable, that by thutting up a phial of bleached oil in a dark drawer, it in a
little time becomes coloured again. :

‘The following experiment fhews the power of light in feparating vital air from
another balfis, viz. from azote. Mr. Scheel inverted a glafs veflel filled with colourlefs
nitrous acid into another glafs containing the fame acid, and on expofing them to the-
fur’s light, the inverted glafs bccame partly filled with pure air, and the acid at the fame
time became coloured.  Scheel in Crell’s Annal. 1786. But if the veflel of colourlefs
nitrous acid be quite full and ftopped, fo that no fpace is left for the air produced to ex-
pand itfelf into, no change of colour takes place. Prieftley’s Exp. VL. p. 344. See Keir's
very excellent Chemical Dictionary, p. 99. new edition.

A fun-flower three feet and half high according to the experiment of Dr. Hales, per-
fpired two pints in one day (Vegetable Statics.) which is many times as much in pro-
portion to its furface, as is perfpired from the futface and lungs of animal bodies; it
follows that the vital air libcrated from the furfaces’of plants by the funfhine muft much
exceed the quantity of it abforbed by their refpiration, and that hence they improve the air
in which they live during the light part of the day, and thus blanched vegcetables will
fooner become tanned into green by the fun’s light, than etiolated animal bodies will be-
come tanned yellow by the fame means.

Itis hence evident, that the curious difcovery of Dr. Prieftley, that his green vegetable
matter and other aquatjc plants gave out vital air when the fun fhone dpon them, ands
the leaves of other plants did the fame when immerfed in water, as obferved by Mr.
Ingenhouze, refer to the perfpiration of vegetables not to their refpiration. Becaufe Dr.
Pricftley obferved the pure air to come from both fides of the leaves and even, froi® e
ftalks of a water-flag, whereas one fide of thedJeaf only ferves the office of ‘lungs, and
certainly not the ftalks. Exper. on Air, Vol. IIl. And thus in refpect to the circum-
ftance, in which plants and animals feemed the furthereft removed from each other, I
mein in their fuppofed mode of refpiration, by which one was believed to purify the air
which the other had injured, they feem to differ only in degree, and the analogy between
them xemains unbroken. »

Plants are faid by many writers to grow much fafter in the night than in the day ;*as
is parcularly obfervable in feedlings at their rifing out of the ground. This probably
isa confequence of their fleep rather than of the abfence of light; and in this I fuppofe

they alfo refemble animal bodies?
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NOTE XXXV. VEGETABLE PLACENTATION.
While in bright wveins the filvery fap afcends. Canto IV. L 419.

A'S buds are the viviparous offspring of vegetables, it becomes neceffary that
they fhould be furnifhed with placental veflels for their nourithment, till they acquire
lungs or leaves for the purpofc of elaborating the common juices of the carth into nutri-
ment. Thefe veffels exift in bulbs and in feeds, and fupply the young plant with a
fweet juice till it acquires leaves, as is feen in converting barley into malt, and appears
from the fwect tafte of onions and potatoes, when they begin to grow.

‘I'he placental veflels belonging to the buds of trees ure placed about the roots of
moft, as the vine; o many roots are furnithed with fweet or mealy matter as fern-root,
bryony, carrot, turnip, potatoe, or in the alburnum or fap-wood as in thofe trecs which
produce manna, which is depofited about the month of Auguft, or in the joints of fugar
cane, and graffes; early in the fprinls the abforbent mouths of thefe veflels drink up
muoifturc from the earth, with a factharine matter lodged for that purpofc during the
preceding autumn, and pafh this nurritive fluid up the veflels of the alburnuin to every
individual bud, as is evinced by the experiments of Dr. Haless and of Mr. Walker in the
Edinburgh Philefophical Tranfa@. The former obferved that the fap from the ftump
of a vine, which he had cut off in the beginning of April, arofe twenty-one feet high in
tubes affixed to it for that purpofe, but i1 a few weeks it ceafed to bleed at all, and Dr.

.Walker mark& the piogrefs of the afcending fap, and found [likewife that as foon as
the leaves becane expanded the fap ceafed to rife; the afeending juice of fume trees is fo
copious and fo fweet during the fap. feafon that it is ufed to make wine, 4s the birch,
hetwla, and fycamore, acer pfeudo-platinus, and particularly ihe palm.

Durin.gj'.his afcent of the fap-juice eash individual leaf-bud expands its new lcaves, and
fhoots down new roots, covering by their intertexture the old bark with a new one;
and as foon as thefe new roots (or bark) are capable of abforbing fufficient juiceg from
the earth for the fupport of each bud, and the new leaves are capable of performing their
office of expofing thefc juices to the influence cof the air; the plicental veflels ceafe
to a&, coalefce, andare transformed from fap-wood, or alburnum, into inert wood;
ferving only for the fupport of the new tree, which grows over them,

Thus from the pith of the new bud of the horfe-chefnut five veflels pafs out tkrpugh
the circle of the placental veflels above defcribed, and carry with them a minuter circle
of thofe veflels; thefe ﬁgc bundles of veflels unite afteg their exit, and form the fodt- -
ftalk or pesiole of the new five-fingered leaf, to be fpoken of heréafter. '1'his ftru&ture
is well feen by cutting off a leaf of the horfe-chefnut (ifculus Hippocaftanum) in
Septergber before it falls, as the buds of this tree are fo large that the flower may be feen
in them with the naked eye. h
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After a time, perhaps about midfummer, another bundle of veffels paffes from the
pith through the alburnum or fap-veflels in the bofom of each leaf, and unites by the
new bark with the leaf, which becomes either a flower-bud or a leaf-bud to be expanded
in the enfuing fpring, for which purpofe an apparatus of placental veflels are produced
with proper nutriment during the progrefs of the fummer and autumn, and thus
the vegetable becomes annually increafed, ten thoufand buds often exifting on one tree,
according to the eftimate of Linneus. Phil. Bot.

The vafcular connecltion of vegetable buds with the leaves in whofe bofoms they are
formed is confirmed by the following experiment, (O&. 20, 1781.) On the extremity
of a young bud of the Mimofa (fenfitive plant) a fmall drop of acid of vitriol was put by
means of a pen, and, after a few feconds, the leaf in whofe axilla it dwelt clofed and
opened no more, though the drop of vitriolic acid was fo fmall as apparently only to
injure the fummit of the bud. Does not this feem to thew that the Jcaf and its bud
have conne&ing vefitls though they arife at different times and from different parts of
the medulla or pith? And, as it exifls prcviouﬂ.y to it, that thc leaf is the parent of
the bud?

T'his placentation of vegetable buds is c]ea;ly evinced from the fweetnefs of the
rifing fap, and from its ceafing to rife as foon as the leaves are expunded, and thus
compleats the analogy between buds and bulbs. Nor need we wonder at the length
of the umbilical cords of buds fince that muft correfpond with their fituation on
the trec, in the fame manner as their lymphatics and arteries are proportionally
clonguted. :

It does not appear probable that any umbilical artery attends tHefe placental aB3-
forbents, fince, as there feems to be no fyftem of veins in vegetables to bring back +
the blood from the extremitics of their arterics, (except their pulmonary veins,) there
could not be any vegetable fluids to be returned to their placenta, whigh irf®v&ge-
tables feems to be fimply an organ for nutgition, whereas the placenta df the animal
foetus feems likewife to ferve as a refpiratory otgan like the gills of fithes.

N
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NOTE XXXVI. VEGETABLE CIRCULATION.

And refluent blood in milky eddies bends. Canto IV. L 420,

'THE individuality of vegetable buds was fpoken of before, and is confirmed by the
method of raifing all kinds of trees by Mr. Barnes. (Method of propagating Fruit Trees.
¥759. Lond. Baldwin.) He cut a branch into as many pieces as thcre were buds or
leaves upon it, and wiping the two wounded ends dry he quickly applied to each a
cement, previoufly warmed a little, which confifted principally of pitch, and planted them
in the carth. The ufe of this cement I fuppofe to confift in its preventing the bud from
bleeding to death, though the author afcribes it to its antifceptic quality.

Thefe buds of plants, which are thus each an individual vegetable, in many circum-
flances refemble individual animals, but as animal bodies are detached from the earth,
and move from place to place in fearth of food, and take that food at confiderable
intervals of time, and prepare it for their nourifhment within their‘own bodies after
it is taken, it is evident they muft requirc many organs and powers which arc not
neceffary to a ftationary bud. As vegetables are immovcablr fixed to the foil fiom
whence they draw their mourifhment ready prepared, and this uniformly not at returning
intervals, it follows that in c!amining their anatome we are not to leok for mufcles of
locomotion, as arms and legs; nor for organs to receive and prepare their nourithment,
as'a flomach and®Bowels; nor for a refervoir for it after it is prepared, as a general fyftem
of veins, which in locomotive animals contains and returns the fuper fluous blood
which is Icft after the various organs of fecretion have becen fupplied, by which con-
trivah® they are enabled to live a long time without new fupplies of food.

The partstwhich we may expect to find in the anatome of vegetables correfpondent
to thofe in the animal economy are, 1.°A fyftem of abforbent veflcls to imbibe the
moifture of the earth fimilar to the lacteal veffels, as in the roots of plants ; and another
fyftem of abforbents fimilar to the lymphatics of animal bodies, opening its moutks
on the internal cells and ex¢ernal furfaces of svegetables; and a third fyftem of ab-
forbent veflels correforrdent with thofe of the placentation of the animal feetus. 2. A
pulmbnary fyftem correfpondent to the lungs or gills of quadrupeds and fith, by
which the fluid abforbed by the lateals and lymphatics may be expofed to the in-
fluence of the air, this is done by the green leaves of plants, thofe in the air re-
fembling lungs, and thofe +n the water refcmbling gills;eand by the petals of flowers.
3. Arterial fyflems td' convey the fluid thus claborated to the wdrious glands-of the
vegetable for the purpofes of its growth, nutritidk, and vamsous fecretions. 4. The
various glands %hich feparate from the vegetable blood the honey, wax, gum, refin,
flarch, fugar, effential oil, &c. 5. The organs adapted for their propagation or re-
production. 6. Muicles to perform feveral motions of their parts.
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I. The exiftence of that branch of the abforbent veffels of vegetables which refembles
the la&teals of animal bodies, and imbibes their nutriment from the moift earth, is
evinced by their growth fo long as moiflure is applied to their roots, and their quickly
withering when it is withdrawn. -

Befides thefe abforbents in the roots of plants therc are others which open their
mouths on the external furfaces of the bark and leaves, and on the internal furfaces of
all the cells, and berween the bark and the alburnum or fap-wood ; the exiftence of
thefe is thewn, becaufc a leaf plucked off and laid with its under fide on water will not
wither fo foon as if left in the dry air,— the fame if the bark alone of a branch which
is feparated from a tree be kept moift with water,—and laftly, by moiftening the
alburnum or fap-wood alone of a branch detached from a tree it will not fo foon wither
as if left in the dry air. By the following experiment thefe veflels were agrecably vifible
by a common magnifying glafs, I placed in the fummer of 1781 the footftalks of fome
large fig-leaves about an inch deep in a decotion of madder, (rubia tinftorum,) and
others in a deco&tion of logwood, (haxmatoxylua campeclienfe,) along with fome {prigs
cut off from a plant of picris, thefs plants wer® chofen becaufe their blood is white,
after fome hours, and on the next day, on taking out either of thefe and cutiting off
{rom its bottom about a, quarter of an inch of tke ftalk an internal circle of red points
appeared, which were the ends of abforbent veflels coloured red with the decoction,
while an external ring of arteries was feen to bleed out haflily a milky juice, and at once
evinced both the abforbent and arterial fyfteme Thefe abforbent veflels have been called
by Grew, and Malphigi, and fome other philofophers, bronchi, and errémeouily fuppofed
to be air-veflels. It Is probable that thefe veflels, when cut through, may effufe their,
fluids, and receive air, their fides being too ftiff to collapfe; fince dry wood emits air-
bubles in the exhaufted receiver in the fame manner as moift wood. - »

‘I’he ftructure of thefe vegetable abforbents confifts of a fpiral line, and J){)t of a veficl
interrupted with valves like the animal ]ympl‘atics, fince on breaking almoft any tender
leaf and drawing out fome of the fibres which adhcere longeft this fpiral ftructure
beedmes vifible even to the naked eye, and diftinctly fo by the ufe of a common lens.
Sce Grew, Plate 51. o »

Infuch a ftructure it is eafy to conceive how a vermicular, orsperiflaltic motion of
the veffel beginning at the loweft part of it, cach fpiral ring fucceflively contradting -itfelf
till it fills up the tube, muft forcibly puth forwards its contents, as from the roots of
vints in the bleeding fcafon; and if this vermicular motion fhould begin at the upper
ead of the veffel it is as eafy to fee how it muft carry its cgntained fluid in a contrary
direction. The retrograde motion of the vegetable abforbent veffals is fhewnsby cutting
a forked branch from a tige, and imymerfing a part of one of the forks in water, which
will for many days prevent the other from withering; or it is (hewa by planting a

* willow branch with the wrong end upwards. THis ftruure in fome degree obtains in

the efophagus or throat of cows, who by fimilar means convey their food firft downwards
N 2
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and afterward upwards by a retrograde motion of the annular mulfcles or cartilages for
the purpofe of a fecond maftication of it.

1I. The fluids thus drank up by the vegetable abforbent veflels from the earth, or
from the atmofphere, or -from their own cells and interftices, are carried to the foot-flalk
of every lcaf, where the abforbents belonging to each leaf unite into branches, forming
fo many pulmonary arteries, and arc thence difperfed to the extremitics of the leaf, as
may be feen in cutting away flice after flice the footflatk of a horfe-chefmut in Scptember
before the leaf falls. "Lhere is then a compleat circulation in the leaf, a pulmonary vein
receiving the blood from the extremitics of each artery on the upper fide of the leaf,
and joining again in the footftalk of the leaf thefe veins produce fo many arterics, or
aortas, which difperfe the new blood over the new bark, elongating its veficls, or pro-
ducing its fecretions; but as a refervoir of blood could not be wanted by a vegetable bud
which takes in its nutriment at all times, I imagine there is no venous fyftem, no veins
properly 1o called, which receive the blood which was to fpare, and return it into the
pulmonary or arterial fyftem. ¢

The want of a {yftem of veins was eountenanced by the following experiment; I cut
off feveral flems of tall {fpurge, (Euphorbia heliofcopia) in autumn, about the centr= of
the plant, and obfervzd tenfold the quantity of milky juice ooze from the upper than
from the lower extremity, which could hardly have happened if there had been a venous
fyftem of veflels 10 return the blood from the roots to the lcaves.

Thus the vegetable circulation, complgte in the lungs, but probably in ithe other
part of the fyfterg deficient in refpect to a fyftem of rcturning veins, is carricd forwards
without a heart, like the circulation through thedlivers of animals whe' the blood
‘brought from the inteflines and mefentery by one vein is difperfed through the liver by
the yepa portarum, which affumes the office of an artery. Scc.N ote XXXVII.

At the fhue time fo minute are the veflels in the intertexture of the barks of plants,
which belong to each individual bud, tfat a general circulation may poflibly exift,
though we have not yet been able to difcover the venous part of it.

lhelc is however another part of the circulation of ve.gctablc, juices vifible to‘thg
naked eyes and that is in the corol or petals of ﬂowcra, in which a part of the blond or
the plant is expofed to the influence of the air Gnd light in the fame manner as ih the
foliage, as will be mennoncd more at large in Notes XXXV IT and XXXIX. ¢

‘Thefe circulations of their refpeétive fluids feem to be carricd on in the veflels of
plants precifely as in animal bodies by their irritability to the ftimulus of their adapied
fluids, and not by any mechanical or chemical nttméhun, for their abforbent vellela
propel the juige upwards, which they drink up from thé earth, with great violence; I
fuppofe with much grcater than is exerted by the lagteals of amm:ﬂs, probubly owing to
the greater minutenefs of thefe veflels in vegetables ahd the gredter rigidity of their coats.
Dr. Halés in thé fpring feafon cut offa vine near the ground, and by fixn.g tubes on the
remaining ftump of it, found the fap to rife twenty-one fect in the tube by the propulfive
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-power of thefe abforbents of the roots of it. Veget. Stat. p. 102. Such a power can not
be produced by capillary attraclion, as that could only raife a fluid nearly to the upper
edge of the attracting cylinder, but not enable it to flow over that edge, and much lefs
to rife 21 feet above it. What then can this power be owing to? Doubtlefs to the living
activity of the abforbent veflels, and to their increafed vivacity from the influence of the
warinth of the fpring fucceeding the winter’s cold, and their thence greater fufceptibility
to irritation from the juices which they abiorb, refembling in all circumftances the
action of the living veflels of animals.

Note XXXVII.—VEGETABLE RESPIRATION.
Wbile ftread in air the leaves refpiring pldy. CantolIV. 1 g421.

I. THEREFE have heen various opinions concerning the ufe of the lcaves of plants
in the vegetable ccconomy?  Some have contended that they are perfpiratory organs;
this does not feemn probable from an esperiment of Dr. Hales, Veg. Stat. p. 30. He
found by cutting off branches of trees with apples on them, and taking oft’ the leaves, that
an apple cxhaled about as much as two leaves, "the furfaces of which were nearly equal
to the apple; whence it would appcear that apples have as good a claim to be termed per-»
fpiratory organs as leaves. Others have believed them excretory organs of cxcremen-
tious juices; butas the vapour exhaled from vegetables has no tafle, this idea is no more
probable than the other; aéd to this that in moifl weather, they do not appejr to%ef-
fpire or exhale at all. * S

‘I'lc internal furface of the lungs or air—veﬂ'c‘s in men, are faid to be equal to the ex-
ternal Jurface of the whole body, or about fiftcen fquare feet; on this furface the blood
is ekpofed to the influence of the refpired air through the medium however of a thin pel-
licle; by this expofure to the air it has its colour changed froth decp red to bright fcarlet,
and aosuires fomething fo neceffary to the exiftence of life, that we ¢an live fcarcely a
minute without this wonderful procefs. *

"I'i® analogy between the lcaves of plants and the lungs er gills of animals feems to
cn}brace' fo many circamfances, that we can [carcely withhold our affent to their per-
forming finilar offices. b - .

1. The great furfacc f the leaves compared to that of the trunk shd branches$ of trees
is fuch, that it would feem *to be an O?gan well adapted for the purpofe of expofing the

,vegetable juices to the influence of the air; this howgver we thall fee aftetwards s pro-
bably performed only by their upper furfaces, yet even in this cafe the furface of the
leaves in general béar a greater proportion to the furface of the tree, than the lungs of

animals to their ‘external furfaces, ‘
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2. In the lungs of animal, the blood after having becn expofed to the air in the ex-
tremities of pulmonary artery, is changed in colour from deep red to bright fcarlet, and
certainly in fome of its effential properties; it is then collected by the pulmonary vein
and returned to the heart. To fhew a fimilarity of circumftance in the leaves of plants
the following experiment was made, June 24, 1781: A ftalk with leaves and feed-
veflels of large fpurge (Euphorbia heliofcopia) had been feveral days placed in a decoction
of madder (Rubia tinctorum) fo that the lower part of the ftem, and two of the undermoft
leaves were immerfed in it.  After having wafhed the immerfed leaves in clear water, I
could readily difcern the colour of the madder paffling along the middle rib of cach leaf.
Thhis red artery was beautifully vifible both on the under and upper furface of the leaf;
but on the upper fide many red branches were feen going from it to the cxtremitics of
the leaf, which on the other fide were not vifible except by looking through it againft
the light. On this under fide a fyftem of branching veflels carrying a pale milky fluid
were feen coming from the extremitics of the leaf, and covering the whole underfide of
it, and joining into two large veins, one on each fide of the red artery in the 3oiddle rib
of the leaf, and along with it dcfccndmg to the footftalk or petiole. On flitting one of
thefe leaves with fciffars, and having 3 common magnifying lens ready, the milk- blood
was feen oozing out of the returning veins on cach fide of the red artery in the middle
rib, but none of the red fluid from the artery.

All thefe appearances were more eafily feen in a lecaf of Picris treated in the fame
manner; for in this milky plant the ftems and middle rib of the leaves are fometimes
naturally coloured reddifh, and hence the colour of the madder feemed to pafs further
Jnto the ramifications of their leaf-arteries, and was there beautifully »ifible with the
returning branches of milky veins on each fide.

3. From thefe experiments the upper furface of the leaf appearcd to be the immediate
orgat. of refpiration, becaufe the coloured fluid was carried to the extremities of the leaf
by veflels moft confpicuous on the uppt- furface, and there changed into a milky fluid,
which is the blood of the plant, and thtn returned by concomitant veins on the under
furface, which were feen to ooze when divided with feiffars, and which in Picrisy parti-
cularly render the under furface of the lcaves greatly whiter than the upper one.

4. As the upper furfact of leaves conftitu.es the organ of refpiration, on which the
fap is expofed in the terminations of arteries beneath a thin pellicle to the a&ion:of the
atmofphere, thefe furfaces in many plants ftrongly repel moifture, as cabbage-leaves,
whence the particles of rain lying over their furfaces without touching them, as gbitrved
by Mr. Melville (Effays Literary and Philofop. Edinburgh) have the appearance of gl-
bules of quickfilver. And hence leaves Jaid with the upper furfacgs on water, wither as
foon as i the dry #ir, but continue green many days, if plaCLd'Wlth the under furfaces
on water, as appears in the experiments of MonfBonnet (Ufage des Fevilles.) Hence
fome zquatic iplants, as the Water-lily ( Nym.pho:a) have the lower fides of their leaves
floating on the water, while the upper furfaces remain dry in the air.

5 As thofe infects, which have many fpiracula, or breathing -nertures, as walps

-and flies, are immediately fuffocated by pouring oil npon them, I ¢ efully covered with
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. oil the furfaces of feveral leaves of Phlomis, of Portugal Laurel, and Balfams, and though
it would not regularly adhere, I found them all die in a day or two.

Of aquatic lcaves, fee Note on T'rapa and on Fucus, in Vol.II. to which muft be added
that many leaves are furnithed with mufcles about their footftalks, to turn their upper
furfaces to the air or light, as Mimofa and Hedyfarum gyrans. From all thefe analogies
I think there can be no doubt but that leaves of trees are their lungs, giving out a phlo-
giftic material to the atmofphere, and abforbing oxygene or vital air,

6. The great ufe of hight to vegetation would appear from this theory to be by difen-
gaging vital air from the water which they perfpire, and thence to facilitate its union
with their blood expofed beneath the thin furface of their leaves; fince when pure air is
thus applicd, it is probable, that it can be more readily abforbed. Hence in the curious
experiments of Dr. Priefley and Mr. Ingenhouze, fome plants purified air lefs than
others, that is, they perfpired lefs in the funfhinc; and Mr. Scheele found that by putting
peas into water, which about half-covered them, that they converted the vital air into
fixed air, or carbonic acid gas, in the fame manner as in animal refpiration. See Note
XXXIV. *

7. The circulation in the lungs or leaves of plants is very fimilar to that of fith. In
fith the blood after having paffed through their gills does not return to the heart as from
the lungs of air-breathing animals, but the pulmonary vein taking the ftru¢ture of an
artery after having received the blood from the gills, which there gains a more florrid
colour, diftributcs it to the other parts of their bodies. 'The fame ftructure occurs in the
livers of fith, whence we fee in thofe animals two circulations independent of the power
of the heart, viz. that beginning at the termination of the veins of the gill¢, and branching
through the mufcles; and that which paffes through the liver; both which are carried
on by the action of thofe refpective arteries and veins. Monro’s Phyfiology of Fith, p. 1g.

T"he courfe of the fluidwin the roots, leaves, and buds of vegetables fecmsﬂ o be pér-
formed in a manner fimilar to both thefe. Figft the abforbent veflels of thg roots and
furfaces unite at the footftalk of the leaf; and then, like the Vena Portarum, an artery
commences without the intervention of a heart, and fpreads the fap in its numerous rami-
fications on the vpper furface of the leaf; here it changes its colour and properties, and
becomes vegetable blood; and is again cqllected by a pulmohary vein on the under fur~
face of the lcaf.  This vein, like that which receives the bloodefrcin the gills of fith,
affumes the office and name of an artery, and branching again difperfes the blood tip-
ward «o the bud from thc footftalk of the Jeaf, and downward to the roots; where it is

all expended in the various fecretions, the nourifhment and growth of the plant, as faft as
it1s prepafed, . .

IL. ‘The organ of reffiration already fpoken of belongs particularly to the thoots or
buds, but there is another pulmonary® fyftem, perhaps totally independent of the green
foliage, which belongs to the fruétification only, 1 mean the corol or patals. in this
there is an artery belonging to each petal, which conveys the vegetable blood to its ex-
tremities, expofing it to the light and air under a delicate membrane covering the internal

furface of the petal, where it often changes its colour, as is beautifully feen in fome party-
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coloured poppies; though it is probable fome of the iridefcent colours of flowers may be
owing to the different degrees of tenuity of the exterior membrane of the leaf refratting
the light like foap-bubbles, the vegetable blood is then returned by correfpondent vege-
t.ble veins, exaélly as in the green foliage; for the purpofes of the important fecretions
ot honey, wax, the finer cffential oil, and the prolific duft of the anthers.

1. '['he vafcular firucture of the corol zs above defcribed, and which is vifible to the
naked cye, and its expofing the vegetable juices to the air and light during the day,
evinces that it is a pulmonary organ.

2. As the glands which produce the prolific duft of the anthers, the honey, wax, and
frequently fome odoriferous effential oil, are generally attached to the corol, and always
{all off and perith with it; it is evident that the blood is claborated or oxygenated in this
pulmonary fyftem for the purpofc of thefe important fecretions.

3. Many flowers, as the Colchicum, and Hamamelis arife naked in autamn, no green
leaves appearing till the enfuing fpring; and many others put forth their fiowers and
complete their impregnation early in the fpring before the green toliage anpears, as
Mezeicon, cherries, pears, which thews that thefe corols are the lungs belongiu: to rlic
frutification. '

4. This organ does not feem to have been neceflary for the defence of the iamens
and pittils, fince the calyx of many flowers, as T'ragopogon, performs this office; and in
many flowers thefe petals themiilves are fo tender as to require being, thut up in the caly x
during the night, for what other ufe then can fuch an apparatus of veflils be defigned ?

5. In the Helleborus-niger, Chriftmas-rofe, after the feeds are grown to 1 certain fize,
ahe neftaries and flamens drop off, and the beautiful large white petal change their
colour to a deep green, and gradually thus become a calyx mclofing arid d: fending the
ripening feeds, hence it would feem that the white veflels of the corol ferved the office of
expoding the blood to the altion of the air, for the purpofes »f feparating or producing:
the honey;, wax, and prolific duft, and when thefe were no longer wanted, that thefe
veflels coalefced like the placental vefleld of animals after their birth, and thus ceafed 1o
perform that office and lofl at the fame time their white colour. Why {hould they loofe
their white colour, unlefs they at the fame time loft fome other property befides that of
defending the feed-veflel, which,they ftill confinue to defend ? .

6. From thefesobfervations I am led to doubt whether preen leaves be abfglutely
neceffary to the progrefs of the fruit-bud after the aft year’s leaves are fallen off.  "I'he
green leaves ferve as lungs to the fhoots and fofter the new buds in their befpms,
whether thefe buds be leaf-buds or fruit-buds; but in the carly fpring the frait-buds
expand their corols, which are their lungs, and feein noglonger to require green lcaves 3
hence the vine bears fruit at one joint without leaves, and puts ut a leaf bud at another
joint without fruit. And I fuppofe the green lagves which rife out of the earth in the
fpring from tke Colchicum are for the purpate of producing the new hulb, and its pla-
centa, and not for the giving matidrity to the fecd.  When currant or goofberry trees
lofe their leaves by the depredation of infects the fruit continues to e formed, though
lefs fweet and lefs in fizé. .
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7. From thefe fats it appears that the flower-bud after the corol falls off, (which is its
lungs,) and the ftamens and neQary along with it, becomes fimply an uterus for the
purpofe of fupplying the growing embryon with nourithment, together with 'a fyftem
of abforbent veflels which bring the juices of the earth to the footftalk of the fruit,
and which there changes into an artery for the purpofe of diftributing the fap for the
fecretion of the faccharine or farinaceous or acefcent materials for the ufe of the
embryon. At the fame time as all the veflels of the different buds of trees inofculate
or communicate with each other, the fruit becomes fweeter and larger when the green
leaves continue on the tree, but the mature flowers themfelves, (the fucceeding fruit
not confidered) perhaps fuffer little injury from the green leaves being taken off, as
fome florifts have obferved.

8. That the veflels of different vegetable buds inofculate in various parts of their
circulation s rendered probable by the increafed growth of one bud, when others in
its vicinity are cut away; as it thus feems to receive the nourithment which was before
divided amongft many.

NOTE XXXVIIL.—VFEGETABLE I'MPREGNA.TION.

Love aut their bour and leave their lives in air. Canto IV. 1 456.

FROM the accurate experiments and obfervations of Spallanzani it agpeaﬂ that
in the Spartium Junceum, rufh-broom, the vegy minute feeds were difcerned in the pod
at leaft twenty days before the flower is in full Mloom, that is twenty days before fecunda-
tion, At this time alfo the powder of the anthers was vifible, but glued faft to their fum-
mits.” The feeds however at this time, and for ten days after the bloffom had fallen off,
appeared to confift of a gelatinous fubftange. On the eleventh day after the falling of the
bloﬂ'om the feeds became heart-fhape, with the bafis attached by am appendage to the pod,
and a2 white point at the apex; this white point was on preffure found to be a cavity’in-
cludipg a drop of liquor.

On the 25th day the cavity which at firft appeared at the apex was much enlarged and
.81l full of liquor, it alfo conmined a very fmall femi-tranfparent body, of a yellowith
colour, gelatinous, ahdwfixed by its two oppofite ends to the fides of the cavity”

In, a month the feed was much dxlarged and its fhape changed from a heart to a
kndney, the little body contained in the cavity was increafed in bulk and Wwas lefs
mniparent, and gelatinous, but there yet appeared no organization.

o
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- On the 4oth day the cavity now grown larger was quite filled with the body, which
was covered with a thin membrane; after this membrane was removed the body appeared
of a bright green, and was eafily divided by the point of a needle into two portions,
which manifeftly formed the two lobes, and within thefe attached to the lower part the
exceedingly fmall plantule was eafily perceived. .

The foregoing obfervations evince, 1. That the feeds exift in the ovarium many
days before fecundation. 2. That they remain for fome time folid, and then a cavity
containing a liquid is formed in them. 3. That after fecundation a body begins to
appear within the cavity fixed by two points to the fides, which.in procefs of time proves.
to be two lobes .containing a plantule. 4. That the ripe feed confifts of two lobes
adhering to a plantule, and furrounded by a thin membrane which is itfelf covered with
a hufk or cuticle. Spalanzani’s Differtations, Vol IL p. 253.

The analogy between feeds and eggs has long been obferved, and is confirmed by the
mode of their produ&ion. The egg is known to be formed within the hen long before
its impregnation; C. F. Wolf afferts that the yolk of the egg is nourithed by the veffels
of the mother, and that it has from thofk its arterial and venous branches, but that after
impregnation thefe veflels gradually become impervious and obliterated, and that new
ones are produced from the fetus and difperfed into the yolk. Haller's Phyfiolog.
Tom. VIIL. p. 94 The young feed after fecundation, I fuppofe, is nourithed in a
fimilar manner from the gelatinous liquor, which is previoufly depofited for that purpofe;
the uterus of the plant producing or fecreting it into a refervoir or amnios in which the
embryon is lodged, and that the young embryon is furnithed with veffels to abforb a
part of it, as inthe very early embryon in the animal uterus.

The fpawn of frogs and of fith is delivered from the female before its impregnation.
M. Bonnet fays that the male falamander darts his femen into the water, where it
form$' a ligtle whitith cloud which is afterwards received by the fwoln anus of the
female, ant fhe is fecundated.—He add‘7 that marine plants approach near to thefe ani-
mals, as the male does not proje& a fine powder but a liquor which in like manner forms
alittle cloud in the water.—And further adds, who knows but the powder of the ftymina
of certain plants may not make fome impreffion on certain germs belonging to the ahi-
mal kingdom ! Letter XLI}I. to Spalanzani, Gevres Philof. .

Spalanzani foufid that the feminal fluid of frogs and dogs even when diluted with
much water retained jts prolific quality. Whether this quality be fimply a ftimulus
exciting the egg into animal action, which may be called a vivifying principle, or whether
part of it be aGtually conjoined with the egg is not yet determined, though the latter.
feems more probable fronf the frequent refemblance of vhe fetus to-the male parent. A
conjunétion however of both the male and female influence feems neceffary for the
purpefe of reprodudion thyoughout all organiz#d mature,+as wel in hermaphrodite
infecs; microfcopic animals, anunxypg and exifts as well in the formation of the
buds of vegetables as in the production of their feeds, which is ingeniouily conceived
and explained by Linneus, After having compared the flower to the lagva of a butterfly,
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confifting of petals infead of wings, calyxes inftead of wing-fheaths, with the organs of
reproduction, and having (hewn the ufe of the farina in fecundating the egg or feed,
he proceeds to explain the produion of the bud. The calyx of a flower, he fays, i¢
an expanfion of the outer bark, the petals proceed from the inner bark or rind, the
famens from the alburnum or woody circle, and the ftyle from the pith. In'the pro-
duction and impregnation of the feed a commixture of the fecretions of the flamens and
ftyle are neceflary ; and for the production of a bud he thinks the medulla or pith burfts
its integuments and mixes with the woody part or alburnum, and thefe forcing their’
paffage through the rind and bark conflitute the bud or viviparous progeny of the
vegetable. Syftem of Vegetables tranflated from Linneus, p. 8.

It has been fuppofed that the embryon vegetable after fecundation, by its living
adtivity or ftimulus exerted on the veflels of the parent plant, may produce the fruit or
fced-lobes, as the animal fetus produces its placenta, and as vegetable buds may be:
fuppofed to produce their umbilical veflels or roots down the bark of the tree. This in
refpect to the produétion of the fruit fun’ouﬁding the feeds of trees has been affimitated
to the gall-nuts on oak-leaves, and to the bedcgyar on briars, but there is a powerful
objetion to this doftrine, viz. that the frnit of figs, all which are female in this country,
grow nearly as large without fecundation, and therefore the embryon has in them no
felf-living principle

NOTE XXXIX.- -VEGETAQLE GLANDULATION.
. Seeks, where fine pores their dulcet balm diffil.  CantoIV. L 503,

THE glands of vegeublcs which fepaate from thei® blood the mucilage, ftarch, or
fugansfor the plecentation or ﬁqspm't of their feeds, bulbs, and’buds; or thofe which
depofit their bitter, acrid, or narcotic juices for thcir defence from depredations of
infe§es or larger animals ; or thofe which feerete refins or wax for their proteQion from
moifture or frofts, confift of veffels too fine for the injeftion or abforption of coloured
-Auids, anll have not thereforeYet been exhibited to the infpeRion gven of,qur glaffe,
and can therefore only ¥e. hmubyﬂ!meﬂb&s, but one of the moft curious and im-
persant of all vegetuble fectetiotis, thift of honey; is apparent to our naked eyes, though
before the dxfwmiu of Linneus the nectary or boney-ghind bad not*eVen acquired a
mme. ‘o

2
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"T'he odoriferous eflential oils of feveral flowers feem to have been defigned for their
defence againft the depredations of infets, while their beautiful colours were a neceffary
confequence of the fize of the particles of their blood, or of the tenuity of the exterior
membrane of the petal. The ufe of the prolific duft is now well afcertained, the wax
which covers the anthers prevents this duft from receiving moifture, which would make
it burft prematurely and thence prevent its application to the ftigma, as fometimes
happens in noift years and is the caufe of deficient fecundation both of our fields and
orchards,

The univerfality of the produ&ion of honey in the vegetable world, and the very
complicated apparatus which nature has conftructed in many flowers, as well as the
acrid or deleterious juices fhe has furnithed thofe lowers with (as in the Aconite) to
prote¢t this honey from rain and from the depredations of infects, feem to imply that
this fluid is of very great importance in the vegetable economy ; and alfo that it was
neceflary to expofe it to the open air previous to its reabforption into the vegetable
veflels.

In the animal fyftem the lachrymal‘gland feparates its fluid into the open air for the
purpofe of moiftening the eye, of this fluid the part which does not exhale is abforbed
by the pun&a lachrymalia and carried into the noftrils; but as this is not a muritive
fluid the analogy goes no further than its fecretion into the open air and its reabforption
into the fyftem; every other fecreted fluid in the animal body is in part abforbed again
into the fyftem, even thofe which are efteemed excrementitious, as the urine and
perfpirable matter, of which the latter is fecreted, like the honey, into the external air.
That the honey is a nutritious fluid, perhaps the moft fo of any vegetable producion,
appears from its great fimilarity to fugar, and from its affording fuftenance to fuch
numbers of infects, which live upon it-folely during fummer, and lay it up for their
wintePprogifion. Thefe proofs of its nutritive narure evifice the neceflity of its re-
abforption into the vegetable fyftem for Ygme ufeful purpofe.

This purpofc however has as yet efdaped the refearches of philofophical botanifls.
M. Pontedera believes it defigned to lubricate the vegetable uterus, and compargs the
horn-like ne@aries of fome flowers to the appendicle of the cecum inteftinum of animafs.
Antholog. p. 49.) Otheré have fuppofed that the honey, when reabforbed, might
ferve the purpofe of the liquor amnii, or white of the egg, as a nutriment for the young
embryon or fecundated feed in its carly ftate of exiftence. But as the ne&ary is found
equally general in male flowers as in female ones; and as the young embryon ox feed
grows before the petals and neary are expanded, and after they fall off; and, thirdly,
as the netary fo foon falls off after the fecundation ofethe px(’nllum thefe feem to e
infurmountdble objedtions to both the above-mentioned opiniotts.

In this ftate of uncertainty conjeftures may be %f ufe fo far as they Jead to further
expcnment and jnveftigation. In many ttibes of infes, as the filk-worm, and perhaps
in all the moths and butterflies, the male dnd female parents dic as foon as the eggs arc



Note XXXIX. VEGETABLE GLANDULATION. 109

impregnated and cxcluded ; the eggs remaining to be perfeted and hatched at fome
future time. The fame thing happens in regard to the male and female parts of flowers;
the anthers and filaments, which conftitute the male parts of the flower, and the fligma
and ftyle, which conftitute the fcmale part of the flower, fall off and die as foon as the
feeds are impregnated, and along with thefe the petals and nectary. Now the moths and
butterflies above-mentioned, as foon as they acquire the paffion and the apparatus for
the reproduction of their fpecies, loofe the power of feeding upon leaves as they did
before, and become nourifhed by what ?---by honey alone.

Hence we acquire a firong analogy for the ufe of the neQary or fecretion of honey
in the vegetable economy, which is, that the male parts of flowers, and the female parts,
as foon as they lezve their fetus-ftate, expanding their petals, (which conftitute their
lungs,) become fenfible to the paffion, and gain the apparatus for the repreduétion of
their fpecies, and are fed and nourifhed with honey like the infe@s above defcribed ;
and that hence the nectary begins its office of producing honey, and dies or ceafes to
produce honey at the fame time with the birth and death of the ffamens and the piftils ;
which, whether exifting in the fame or in d#fferent flowers, are feparate and diftin&t
animated beings.

Previous to this time the anthers with their filaments, and the ftigmas with their
ftyles, are in their fetys-flate fuftained by their placental vefcls, like the unexpanded
leaf-bud ; with the fecds exifting in ghe vegetable womb yet unimpregnated, and the
duft yet unripe in the cells of the anthers. After this period they expand their petals,
which have been fhewn above to conftitute the lungs ef the flower; the placental
veflels, which before nourifhed the anthers and the ftigmas, coalefce or ceafe to nougifh
them; and they now acquire blood more oxygenated by the air, obtain the paffion and
power of reproduction, are fenfible to heat, and cold, and moifture, and to mechanic
ftimulus, and become ig reality infects fed with honey, fimilar in every refpelt excenpt
their being attached to the tree on which they were produced. .

*  Some experiments I have made this fum%er by cutting. out the nearies of feveral®
flowers of the aconites before the petals were open, or had become much coloured, fome
wof thefe flowers, near the fummit of the plants produced no feeds, others lower down
produced feeds; but they were not fufficiently guardgd frem the farina of the flowers in
thgir‘vicinity; nor have I had opportunity to try if thefe feeds woyld vegetate.

T am acquainted with a philofopher, who tontemplating this fubject thinks it not
impoffible, that the firft infects were the anthers or ftigmas of flowers; which had by
fome means loofed themfelves from their parent plant, like the male flowers of Vallifneria;

*and that many other infe@s have gradually in long procefs of time been formed
from thefe; fome ncgairing wings, others fins, and others claws, from, gheir ceafelefs
efforts to procure theig food, orgo fecure themfelves from injury. He_comends, that
none of thefe changes. are more incomprehenfible than the trangformation of tadpales
into fregs, and caterpillars into butterflies.

There arc parts of animal bodies, which do*not require oxygenated blood for the
purpofe of their fecretions, as the Jiver; which for the produion of bile takes its blood-
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from the mefenteric veins, after it muft have loft the whole or a great part of its oxyge-
natien, which it had acquircd in its paflage through the lungs. In like manner the
peticarpium, or wamb of the flower, continucs to fecrete its proper juices for the prefent
nourithment of the newly animated embryon-feed; and the faccharine, acefcent, or
ftarchy matter of the fruit or feed-lobes for its future growth; in the fame manner as
thefe things went on before fecundation ; that is, without any circulation of juices in the
petals, or produiion of honey in the neftary ; thefe having perifhed and fallen off with
the male and female apparatus for impregnation.

It is probable that the depredations of infets on this nutritious fluid muft be injurious
to the produéts of vegetation, and would be much more fo, but that the plants have
either acquired means to defend their honey in part, or have learned to make more than
is abfolutely neceffary for their own economy. In the fame manner the honey-dew on
trecs is very injurions to them; in which difeafe the nutritive fluid, the vegetable-fap-
juice, feems ta be exfuded by a retrograde motion of the cutaneous lymphatics, as in

"the fweating ficknefs of the laft century. To prevent the depredation of infeéts on honey
_ 3 wealthy man in Italy is faid to have peifoned his neighbour’s bees perhaps by wixing
- arfnic’ with honey, againft which thereeis a moft flowery declamation in Quintilian.
- No. XIII. As the ufe of the wax is to preferve the duft of the anthers from moifiare,
" which would prematurely burft them, the bees which colleét this, for the conftrudtior of
. the cambs or cells, muft on this account alfo injure the vegetation of a country where
 they tpo much abound.
- Itis noteafy to conjecture why it was neceffary that this fecretion of honey fhould be
expofed to the open air in the neftary or honey-cup, for which purpofc fo great an
a?paratus for its defence from infes and from fhowers became neceﬂhry This difhi-
cuky increafes when we recollect that the fugar in the joints of grafs, in the fugar-cane,
:md inthe roots of beets, and in ripe fruits is produced withqut the expofure to the
On fuppo{inon of its ferving for nutdment to the anthers and ftigmas it may thus
acqun'e greater‘oxygenation for the purpofe ¢f producing greater powers of fenfibility, ac- *
cording to a do@rine lately advanced by a French philofopher, who has endeavoured to
fhew that the oxygene, or bafe of vital air, is the conftituent principle of our power of,
fenfibility.
From this provifiop of honcy for the male dnd female parts of flowers, and from
. the.prquifion of fugar, farch, oil, and mu;adagg, in the fruits, feed-cotyledons, roots, and
buds of plants laid up. for the nutriment of the expanding fetus, not only a ver‘v
numerous clafs of infeéts, but a great part of the larger apimals procure their food ; .and
thus enjoy life and pleaﬁure without producing pain to othgrs, for thefe feeds qr eggs *
with the nutriment laid up in them are, not yet endued with fenfitiye ife.

The. fecretiona from: various vagemblz glands hgydened in the air produce gums,

refins, and various kinds of faccharing, faponaceons, and wax-hke fubftances, as the
gum of cherry or‘ﬁumb—-trees, gum tragacanﬂm from the aftragalus mpcantha. camphor
‘from. the laurus camphara, clemi from: amyris elemifera, aneme from hymengea courbaril,

turpentine. from, piftacia terebinthys, wfamofMgcufmmtlwhudwfpymopow
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famum, branches of which are placed in the temples of the Eaft on account of their
fragrance, the wood is called xylobalfamum, and the fruit carpobalfamum; aloe from a
plant of the fame name; myrrh from a plant not yet defcribed ; the remarkably elaftic
refin is brought into Europe principally in the form of flafks, which look like black leather,.
and are wonderfully elaftic, and not penetrable by water, retified ether diffolves it; its
flexibility is encreafed by warmth and deftroyed by cold ; the tree which yields this juice:
is the jatropha elaftica, it grows in Guaiana and the neighbouring tralls of America;
its juice is faid to refemble wax in becoming foft by heat, but that it acquires no claflicity
till that property is communicated to it by a fecret art, after which it is poured into.
moulds and well dried and can no longer be rendered fluid by heat. Mr. de la Borde
phyfician at Cayenne has given this account. Manna is obtained at Naples from the
fraxinus ornus, or manna-afh, it partly iffues fpontaneoufly, which is preferred, and
partly exfudes from wounds made purpofely in the month of Auguft, many other
plants yicld manna more fparingly; fagar is properly made from the faccharum officinale,
or fugar-cane, but is found in the roots of beet and many other plants; American wax
is obtained from the myrica cerifera, candle-berry myrtle, the berries are boiled in water
and a green wax feparates, with luke-warm water the wax is yellow: the feed of croton
febifcrum are lodged in tallow; there are many other vegetable exfudations ufed in the
various arts of dyeing, *varnithing, tanning, lacquering, and which fupply the thop of
the druggift with medicines and with poifons. o
There is another analogy, which would feem to affociate plants with animals,
which perhaps belongs to this Note on Glandulation, I mean the fimilarity of their
digeftive powers. In the roots of growing vegetables, as in the procef$ of making malt,
the farinaceous part of the feed is converted into fugar by the vegetable power of
digeftion in the fame manner as the farinaceous matter of feeds are converted into fweet
chyle by the animal digettion. The fap-juice which rifes in the vernal months#rorft the
roots of trees through the albumum or f3f-wood, owes its fweetnels I fuppofe to ae
fimilar digeflive power of the abforbent fyfteri of the young buds. 'This exifts in many
vegetables in great abundance as in vines, fycamore, birch, a'nd mofl: abundantly in the
Palm-tree, (Ifert’s Voyage to Guinea,) and feems to be a fimilar fluid in all plants, as
chyle is fimilar in all animals. B .
efence as the digefted food of vegetables confifts principally of fugar, and from that
is produced again their mucilage, ftarch, and oil, and fince ‘ammals are fu{:hmed by
thele vegetable productions, it would feem that the fug‘ar‘-.makmg‘ procefs carried ?n in
,vegetable veflels was the great fource of life to all orgam.zyd beings. Apd that if our
improvid chemifiry fhould @ver difeover the art of making fogar from foflile or aerial
matter without the affiftance of vegetation, food for animals w?uld thtn »become as
plentiful as water, and mankind mfight live upon the earth as thick as blades of grafs,
with no reftraint to their numbers but the want of local room. o s
It would feem that roots fixed in the earth, gnd leaves innumerable waving in v.;he
air were neceffary forthe decompofition of water, and the converfion. of it into faccharine



112 . VEGETABLE GLANDULATION. Nore XXXIX.

matter, which would have been not only cumberous but totally incompatible with the
locomotion of animal bodies. For how could a man or quadruped have carried on his
head or back a foreft of leaves, or have had long branching lacteal or abforbent veffels
terminating in the earth? Animals therefore fubfit on vegetables; that is, they take
the matter fo far prepared, and have organs to prepare it further for the purpofes of
higher animation, and greater fenfibility. In the fame manner the apparatus of green
leaves and long roots were found inconvenient for the more animated and fenfitive parts
of vegetable-flowers, I mean the anthers and ftigmas, which are therefore feparate beings,
endued with the paffion and power of reproduétion, with lungs of their own, and fed with
honey, a food ready prepared by the long roots and green leaves of the plant, and pre-
fented to their abforbent mouths.

From this outline a philofopher may catch a glimpfe of the general economy of na-
ture; and like the mariner caft upon an unknown fhere, who rejoiced when he faw the
print of a human foot upon the fand, hg may cry out with rapture, “ A Gop LWELLS
¢ HERE.”
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The following is an Addition 1o the Note on Coal, No. XXII1.

FROM this account of the production of coals from morafles it would appear,
that coal-beds arc not to be expeéted beneath mafies of lime-fione. Neverthelefs 1 have
been lately informed by my friend Mr. Michell of Thornhill, who I hope will foon favour
the public with his geological invefligations, that the beds of chalk are the uppermoft of
all the limecftones; and that they reft on the granulated limeftone, called ketton-ftene;
which 1 fuppofe is fimilar to that which covers the whole country trom Leadenham to
Sleaford, and from Sleaferd to Lincoln; and that, thirdly, coal-delphs are frequently
found beneath thefe two uppermoft beds of limeflone.

Now as the beds of ‘chalk and of granulated limeftone may have been formed by
alluviation, on or beneath the fhores of the fea, or in vallies of the land; it would feem,
that fome coal countries, which in the great commotions of the earth had been funk
beneath the water, were thus covered with alfuvial limeftone, as well as others with
alluvial bafaltes, or comimon gravel-beds.  Very’ extenfive plains which now confift of
alluvial materials, were in the early times covered with water; which has fince diminithed,
as the folid parts of the earth have increafed.  For the folid parts of the earth confifting:
chiefly of animal and vegetable recrements muft have originally been formed or pro-
duced from the water by animal and vegetable procefles; and as the folid parts of the
carth may be fuppofed to be thrice as heavy as water, it follows that thrice the quantity
of water muft have vanithed compared with the quantity of carth thus produced. This
muay account for many immenfc beds of alluvial materials, as gravel, rounded fand,,
granulatcd limeflone, and chalk, covering fuch extenfive plains as Lincoln-heath, *having
become dry without the fyppofition of their having been again clevated from the ocan.
At the fame time we acquire the knowled"e ofa one of the ufes or final caufes of the
organized world, not indged very ﬂattermg tp our vanity, that it converts w;tcr into
earth, forming iflands and continents by its reerements or cxuviz,
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NOTES OMITTED.

Expiring groans. p. 98. 1. 451.  Mr. Savery or Mr. Volney in their Travels through
Egypt has given a curious defeription of onc of the pyramids, with the operofe method
of clofing them, and immuring the body, (as they fuppofed) for fix thoufand years.
And has endcavoured from thence to thew, that, when a monarch died, feveral of his
favourite courtiers were inclofud alive with the mummy in thefe great mafles of ftonc-
work ; and had food and water conveyed to them, as long as they lived, proper apertures
being left for this purpofe, and for the admuffion of air, and for the exclufion of any th.ng
offenfive.

.

Unfolds bis larva-form. p. 197. 1. 458. The flower burfts forth from its larva, the
herb, naked and perfect like a butterfly from its chryfolis; winged with its corol;
wing-fheathed by its calyx; confifting #lone of the organs of reprodultion. 1 fie males,
or flamens, have their anthers replete with a prolific powder containing the vivifying
fovilla: in the females, or piftils, exifts the ovary, terminated by the tubnla ftigma.
‘When the anthers burft and fhed their bags of duft, the male fovilla is received by thic pro-
lific lymph of tlie ftigma, and produces the feed or egg, which is nourithed in the ovary.
Syltem of Vegetables tranflated from Linncus by the Lichfield Socicety. p. 10.

« FVound them ye Sylphs ! p. 198. 1. 463. Tt is cuftomary to dcbark oak-trees in the
« fpring, which are intended to be felled in the enfuing autumn; becaufe the bark comes
off cafitr at this feafon, and the fap-wood, or alburnum, is believed to become harder
and® mn€.e durable, if the tree remains till the end of fummer. ¢ The trees thus firipped of
their bark put forth fhoots as ufual with-acorns on the 6th »th and 8+h joint, like vincs;
but in the branches 1 examined, the joints of the debarked trees were much fhorter than
thofe of uther oak-trecs; the acorns were more numerous ; and no new buds were pro-
duced above the joints which bore acorns.  From hence it appears that the branches of
dcbarked oak-trees produce iewer lcaf-buds, and more flower-buds, which laft circum-
ftance I fuppofe muft, depend on their being fooner or later debarked in the vernal
moriths. And, fecondly, that the new buds of debarked oak-trees continue to obtain
moifture froin the alburnum after the feafon of the afcent of fap in other vegetables
ceafes; which in this unnatural ftate of the dibarked tree may act as capillary tubes,
like the alburnum of the firall debarked cylinder of a pear-tree abovementioned; or may
continue i 4& as placental veflels, as happens to the animal exrbryon i cafes of fuper-
fetation; when the fetus continues a month or twe_ in the womb beyond its ufual time,
of whish fomg inftances have been recorded, the placenta continues tv fupply perhaps
‘the double office both of nutrition and of refpiration.
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With new prolific power. p. 199. 1. 467. About Midfummer the new buds are
formed, but it is believed by fome of the Linnean fchool, that thefc buds may in their
early flate be either converted into flower-buds or leaf-buds according to the vigour of
the vegetating branch. Thus if the upper part of a branch be cut away, the buds near
the extremity of the remaining ftem, having a greater proportional fupply of nutriment,
or poflefling a greater facility of thooting théir roots, or abforbent veflels, down the bark,
will become leaf-buds, which might otherwife have been flower-buds. And the con-
trary as explained in note on l. 463. of this Canto.

Clofed in the flyle. p. 199. L 469. < T conceive the medulla of a plant to confift of a
bundle of nervous ﬁbres, and that the propelling vital power feparates their uppermoft
extremitics. "Thefe, diverging, penetrate the bark, which is now gelatinous, and become
multiplied in the new gem, or leaf-bud.  The afcending veflels of the bark being thus
divided by the nervous fibres, which perforate it, and the afcent of its fluids being thus
impeded, the bark is extended into a leaf. But the flower is produced, when the pro-
trufion of the medulla is greater than the retentign of the including cortical part ; whence
the fubftance of the bark is expanded in the calyx ; that of the rind, {or interior bark,)
in the corol; that of the wood in the ftamens, that of the medulla in the piflil.  Vege-
tation thus terminates in*the produétion of new life, the ultimate medullary and cortical
fibres bring collected in the feeds.” Lmnei Syftema Veget. p. 6. edit. 14.

Diana’s trees. p. 206. 1. §52. The chemifts angd aftronomers from the earliefl antiquity
have ufed the fame clyraéters to reprefent the metals and the planets, "which were méit
probably outlines or abfiradts of the original hieroglyphic figures of Egypt. | Thefe*
afterwards acquired niches in their temples, and reprcfemul Gods as well as metals and
planets ; whencc filver is falled Daana, or the moou, in the books of alchemy

The procefs for making Diana’s filver tree is thus defcribed by Lemeri. Diflolve *
one ounce of pure filverin acid of nitre vety pure and modcrately frong yAnix this
folusion with about twenty ounces of diftilled water; add to this two ounces of mercury,
afd let it remain at reft. In about four days there w1ll fprm upon the mercury a tree
of filver with branches imitating vegetation.

1o As the mercury has a greater affinity than filver with the * nitrous acid, the §lver
becomes precipitated 5 and, being deprived of the nitrous oxygene by the mercury, finks
dowgn in its metallic form and luftre. 2. The attraltion between filver and mercury,
which "caufes them readily to amalgamate together, occafions the precipitated filver to
adhere to'the furface of the m&cury in prefercnce to any oth¥r part of the veflgl. 3. The
attration of the p'unﬂcslof the precipitated filver to each other caufes the beginning
branches to thicken: and*elongate into trees and fhrubs rooted on the mercury. For
other circumftances conterning this beautiful cxperiment fec Mr. %¥ir’s Chemical
Dictionary, art. Arbor Dianze ; a work perhaps of .greater utility to mankind than the
loft Alexandrian Library ; the continuation of which is fo eagerly expected by all, who
are occupied in the arts, or attached Yo the fciences.
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Notk L...MeTEORS.

THERE are four firata of the atmofphere, and four kinds of meteors. 1. Lightning
is clectric, exifts in vifible clouds, its thort courfe, and red light. 2. Shooting ftars
exift in invifible vapour, without found, white L'ght, have no luminous trains. 3. Twi-
light; fire-balls move thirty miles in a fecond, and are about fixty miles high, have
luminous trains, occafioned by an eleétric fpark pafling between the aerial and inflam-
mable firata of the atmbfphere, and mixing them and fetting them on fire in its paffage;
attrafled by volcanic eruptions ; one thoufand miles through fuch a medium refifts lefs

than the tenth of an inch of glafs. 4. Northern lights not attracted to a point but dif-
fufed; their colours; piffage of cleric fire'in yacuo dubious ; Dr. Franklin’s theory of
of northern lights countenanced in part by the fuppofition of a fupérior atmofphere of
inflammable air; antiquity of their appearance; deferibed in Maccabees.

No-x;ﬁ IL....Primary CoLoURs,

Tar rainbow was in part underftood béfore Sir Ifzac Newton; the feven coloure
were difcovered by hint; Mr. Galton’s experiments on colours; manoanefs and lead
produce colourlefs glafs.

NoTE III Cowunsn CLaps.

»'T HE rays refracted by the convexxty of the atmofphere ;s the particles of air and of
water are blue; fhadow by means of a candle in the day; halo round the modn in a
fag; bright fpot in the cornea of the eye; light from cat’s eyes in the dark, from a
, horfe's eyes in a cavern, coloured by the choroid coat within the eye.

Norte IV....CoMETs.

T a1Ls of comets frem rarifiePvapour, like northern lights, from elecricity; twenty
millions of miles long} expeéted comet.
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NoTe V....Sun’s Ravys.

"‘DisruTE about phlogifton; the fun the fountain from whence all phlogifton is derived;
its rays not luminous till they arrive at our atmofphere; light owing to their combuftion
with air, whence an unknown acid; the fun is on fire only on its furface; the dark
fpots on it are excavations through its fuminous cruft.

Note VI....CenTrRAL FIRES.

Sun’s heat much lefs than that from the fire at the earth’s céntre; fun’s heat pene-
trates but a few fect in fummer; fome mines are warm; warm fprings owing to fub-
terraneous fire; fituations of volcanos on high mountains; original nucleus of the carth;
deep vallics of thc ocean; diftant perception of earthquakes; great attraction of
mountains; variation of the compafs; countenance the exiftence of a cavity or fluid lava
within the earth.

Note VIIL..ELemMeNTARY HEaT.

CompiNep and fenfible heat ; chemi.cal combinations attra& heat, folutions re &l
heat; ice cools boiling water fix times as tuch as cold water cools it; cold | rod.c od
by evaporation; heat by devaporation; capacities of bodies in refpelt to heat, 1.V diftence
of the matter of heat fhewn from the mechanical condenfation” and rarefaltion of air,
from the fteam produced in exhaufting a recciver, fnow from rarefied air, cold from
difcharging an air-gun, heat from vibration or friction; 2. Matter of heat analorsus to
the eleétric fluid in many circumftances, explains many chemical pheromena.

Nore VII...Memxon's Lyre.

MEcHANICAL impulfe of light dubious ; a glafs tve laid horizontally beforc a #- -
rcvol\?es;"pulfc-glafa fufpended on a centre; black leather corttraéts in the funfhine;
flemnon’s ftatye broken by Cambyfes. .

Q «
\ Nore IX...Lumivous INsecTs.

EicnTEEN fpecics of glow-worm, their Kzht owing to t)- ir refpiration in tranfp..en ©
lungs; Acudia of Surinam gives light enough tosread and drow by, ufe fits ligh w0
the infe@; luminous ‘fea<nfe@s adhere to the f¥in of thofc who bathe in tue ; -irtstof
Languedoc, the light may arife from putrefcent flime.

Nore X....PHOsritorUs.

Discovirep by Kunkelf Brandt, and Boyle; produfed in refpiration, and by
luminous inteécls, decayed wood, and calcined fhells ; bleaching a*flow cumbuftion in
which the water is decompofed ; rancidity of animal’at owing %o the decompofition of
water on its furfaee; acrated marine agid does not whiten or bleach the l.and.
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Note XI...STEAM-ENGINE.
 Hero of Alexandria firft applied fleam to machinery, next a French writer in 1630,
the Marquis of Worcefler in 1655, Capt. Savery in 1689, Newcomen and Cawley added
the pifton; the improvements of Watt and Boulton; power of one of their large engines
equal to two hundred horfes.

. Nore XII....Frosr.

Exransion of water in freezing; injury done by vernal frofts; fith, cggs, feeds, refift
congelation ; animals do not refift the increafe of heat; frofts do not meliorate the
ground, nor are in general fulubrious ; damp air produces cold on the fkin by evapo-
ration ; fnow lefs pernicious to agriculture than leavy rains for two realons.

Nore XIll...ELecTRICITY.

5. Point- preferable to knobs for defence of buildings ; why points emit the elefric
fluid; diffufion of oil on water; mountains are points on the carth’s globe ; do they
moduce afeending currents of air? 2. Fairy-riggs explained ; advantage of paring and
hurning 2.ound. .

Nore XIV...Bubps anp BuLss.

A Ture i a fwarm of individual plants; vegctables are either oviparous or vivi-
parous  arc all annual productions fike many kinds of infetts? Hybernacula, a new
bark w wially produced over the old one in grees and in fome herbaceous plants, whence
thelr ronis feencer -bitten; all bulbous roots perith annually ; experiment on a tulip-
v, toth tiwe featf-Bulbs and the fower-bulbs are annually renewed. ®

Nore XV....Sorar VoLcawnos.

Tur spots in the fun Tre cavies, some of them Jour thoufand miles deep Tnd fhany
trines as broad; internal parts of the fun are fot in a ftate of combuflion; yblcanos vifibles
m the un; all the planets together are lefs than one fix hundred and ﬁ.ftieth’rt of the
Juts pli oty were cjected from the fun by volcanos; many reafons fhewing the proba-
tiliry of this bvpothefis 5 Ltr. Buffon's hyp8thefis that pjancts*were ftruck off from the
fw. by on *~; why ne rew planetseare ejected fom the fun; fome comets and the
gc&gi« m fidus may be of luter ate; Sun's matter decreafedr; Mr. Ludlam’s o;zinion,
that it ix poflible the waoon might be projeéted from the earth.

Notr XVI....Carcarrsous EArRTH.

Hica mountaigs and dch mines replete with fhellsY the earth’s nucleus covered
with limeftone; animals$ convcrt'water into limeftone; all the calcareous®earth in the
world formed in :mima.f and vesetable bodies; folid parts of the carth increafe; the
water decreafes ; tops of calcareous mountains daffolved ; whence fpy morbies, chalk,
ftalactites ; whence alabafter, fluor, flint, srenulgted limeftone, from folution of their
angles, and by attrition ; tupha depofited on mofs 3 limcflongs from fhells with animals
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in them ; liver-ftone from frefh-water mufcles 3 calcarcous earth from-land-animals and
vegetables, as marl; beds of marble foftened by fire; whence Bath-ftone contains limh
as well as limeftone.

Note XVIIL...Morasskgs.

THE produ&ion of morafics from fallen woods; account by the Earl Cromartie of a
new morafs ; morafles lofe their falts by folution in water; then their iron; their
vegetable acid is converted into maring, nitrous, and vitriolic acids; whence gypfum,
alum, fulphur; into fluor-acid, whence fluor; into filiceous acid, whence flint, the fand
of the fea, and other ftrata of filiceous (and and marl; fome morafles ferment like new
hay, and, fubliming their phlogiftic part, form coal-beds above and clay below, which
arc alfo produced by clutriation ; fhell-fith in fome moraffes, hence fhells fometimes
found on coals and over iron-ftone, .

Not1e XVIII...Irox

CaLcirForM ores; combuftion of iron in vital air; fteel from deprivation of vital air;
welding; hardnefs ; brittlenefs like Rupart’s drops; fpecific levity ; hardnefs and brittle-
nefs compared ; fleel tempered by its colours; modern prodution of iron, mmganefc,
calamy; feptaria of iron-ftone ejected from volcanos; red-hot cannon balls,

Note XIX....FrLinT.

1. Siliceous rocks from moraffes ; their cements. 2. Siliceous trees; coloured by iron
or manganefe; Pcak-diamonds; Briftol-flones; flint in form of calcaicous fpar; has
b&n fluild without much hear; obtained from powdered quartz .nd fluor-acid by
Bergman and by Achard. 3. Agates and onyxes found in fand-rocks ; of vegetable origin;
havc been in complcte fufion; their concentric coloured cxrclcg not from fupermduéhon
but from" congclauon experiment of freezing a folution of blue vitriol; iron and nan-
upanefe repelled! in fpheres as the nodule of flint cooled; circular flains of marl in falt-
mines; {.me flint nodules refemble knots ‘of wood or roots. 4. Sand :y' the fea; its acid
from moraffes; its bafe from thells. 5. Chert or petrofilex firatified in cooling ; tneir
colour and their acid from {ea-animals; %abradore-flone from mother-pearl. 6. Flints
in chalk-beds; their form, colourf'and acidy frem the fleth of fea-animals; fome are
hollow and lined with cryftals 3 contain iron; not produced by injeGtion from w:thout,
coralloids converted to flint; French-millftones; flints fometimes found in folid ftrata.
7. Angles of fand deftroyed by attrition and folution in fteam ; filiceous breccia cemenied
by folution in red-hot water. 8. Bafaltes and granites are antient lavas ; bafaltes raifed
by its congelation not by fuBiterraneous fire. .

Nore XX....CrLaAY.

Fire ind waree two great agents; firatification from precipitarion; many ftratified
materials not foluble in water. 1. Stratification of lava from ficceffive accumulation.
2. Stratifications of limeftone from the different periods of time i which the fhells were
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depofited. 3. Stratifications of coal, and clay, and fandflone, and iron-ores, not from
currents of water, but from the production of morafs-beds at different periods of time;
morafs-beds become ignited ; their bitumen and fulphur is fublimed ; the clay, lime, and
iron remain; whence fand, marle, coal, white clay in valleys, and gravel-beds, and fome
ochres, and fome calcarcous depofitions owing to alluviation; clay from decompofed
granite; from the lava of Vefuvius; from vitreous lavas.

Nore XXI....ENAMELs.

Rose-coLour and purple from gold;; . precipitates of gold by alcaline falt preferable
to thofe by tin; aurum fulminans long ground; tender colours from gold or iron not
diffolved but fufpended in the glafs; cobalts; calces of cobalt and copper require a
ftrong fire; Ka-o-lin and Pe-tun-tfe the fame as our own materials.

Note XXII...PorTLAND V ASE.

I'rs figures do not allude to private hiﬁorz; they reprefent a part of the Elufinian
myfterics ; marniage of Cupid and Pfyche; proceflion of torches; the figures in one
compartment reprefent MorTAL L1FE in the act of expiring, and Humankinp attending
to her with concern; Adam and Eve hyeroglyphic figures; Abel and Cain other hyero-
glyphic tigures ; on tlee other compartment is reprefented IMmorTAL Lire, the Manes
or Ghoft defcending into Elifium is led on by Diving Love, and received by ImmorT AL
Lirk, and conduéted to Pluto; Tree of Life and Knowledge are emblematical; the ’
figure at the bottom is of Atis, the firft gfeat Hierophant, or teacher of myfleries.

Nore XXI....CoaL.

1. A fountain of foflile tar in Shropthire; has been diftilled from the® coal-bz:.ds
beneath, and condenf:fl in thegcavities of a fand-rock ; the coal benecath is ecpréved of
its bitumen in part; bitumen fublimed at Matlock into cavities lined wih fpar. 2. Cqal
has been expofed to heat; woody fibres mind vegetable feeds in coal at ovey and
Rolefworth; upper part of coal-beds more bituminous at Beaudefeft; tHin ftratum of
afphaltusa near Caulk; upper part of coalubed worfe at) Alfreton; upper ftratum of no
value at Widdrington; alum at Wef}-Hallum ; at«Bilfton. 3. Coal at Coalbrooke-Dale
Mas been immerfed in the fea, thewn by fea-fhells; marks of violence in the eolliery at
Mendip and at Ticknal; Lead-ore and fpar in coal-eds; gravel over coal near Lichtield ;
#oal produced from moraffes fhewn by fern-leaves, and bog-thells, and mufcle-thells ;
by fome parts of coal being ftill woody; from Lock Neagh and Bovey, and the Temple
of the devil; fixed alcali; %il.

MoTe XXIV...GRANITE.

GrawiTe the loweft ftratum of the earth yet known; 1)01’51.101‘}’, wap, Moor-
ftone, Whin-ftone, flate, bafaltes, all volcanic producions diffolved in red-hot witer;
volcanos in granite ftrata; differ from the heat of morafles from fermentation; the

Q.
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nucleus of the carth ¢jefed from the fun? was the fun originally a planet? fuppofed
{ection of the globe.

Notr XXV....EvaroraTION.

I. Solution of water in air; in the matter of heat; pulfe-glafs. 2. Heat is the
principal caufe of evaporation ; thermometer cooled by evaporation of ether; heat given
from fteam to the worm-tub; warmth accompanying rain. 3. Steam condenfed on the
eduction of heat; moifture on cold walls; fouth-weft and north-eaft winds. 4. Solution
of falt and of blue vitriol in the matter of heat. II. Other vapours may precipitate
fteam and form rain. 1, Cold the principal caufe of devaporation; hence the ftean
diffolved in heat is precipitated, but that diffolved in air remains even in frofts; fouth-
weft wind. 2. North-eaft winds mixing with fouth-weft winds produce rain; becaufe
the cold particles of air of the north-eaft acquire fome of the matter of heat from the
fouth-weft winds. 3. Devaporation from mechanical expanfion of air, as in the receiver
of an air-pump; fummer-clouds appear and vanith; when the barometers fint. without
change of wind the weather becomes cplder. 4. Solution of water in cleétre fluid
dubious. 5. Barometer finks from the leflened gravity of the air, and from tie rain
having lefs preflure as it falls; a mixture of a folution of water in calorique with an
aerial folution of water is lighter than dry air; breath of animals in cold weather why
condenfed into vifible vapour and diffolved again.

Note XXVL:...SPrRINGS.

Lowest firata of the carth appear on the higheft hills; fprings froon dews fliding
between them ; mountains are colder than plains; 1. from their being infulated in the
air; 2. from their enlarged furface; 3. from the rarety of the air it becomes a better
conduéror o7 heat; 4. by the air on mountains being mechanically rarefied as it afcends ;
5. gravitation of the matter of heat; 6. the dathing of clouds againft hills; of fogs
agamnft tree. s fprmgs fironger in hot days with cold nights; ftreams from fubtcrmncan
caverns; from beneath the fnow on the Alps.

" No‘te XXVII.....SH::LL—F LSH.

Tur armour of the Echinus moveable; holds itfelf in ftorms to ftones by 1200 o¢
2000 ftrings : Nautilus rows and fyls; renders its fhell buoyant: Pinna and Cancer;
Byffus of the antients was the beard of the Pinna; as fine as the filk is fpun by thc
filk-worm ; gloves made of it; the beard of mufcles produccs ficknefs; Indian weed;

tendons of rats tails, ¢ ‘
o b
Nore XXVIIIL....STURGEON.

STurGEeN’s mouth like a purfe; without tecth; tendrils like worms hang before
his lips, which entice fmall fith and fea-infedts miftaking them for wo:ms; his fkin ufed
for covering carriages ; ifinglafs made from it; caviare from the fpaw L



[ 123 ]
Note XXIX.....01L ox WATER.

Or1 and water do not touch; a fecond drop of oil will not diffufe itfelf on the pre-
ceeding one; hence it flills the waves; divers for pearl carry oil in their mouths; oil on
water produces prifimatic colours; oiled cork circulates on water; a phial of oil and
water made to ofcillate.

Note XXX.....SHIP-WORM.

THE Teredo has calcareous jaws ; a new enemy; they perith when they meet to-
gether in their ligneous canals; United Provinces alarmed for the piles of the banks of
Zcland; were deftroyed by a fevere winter.

NotE XXXI......MAELSTROM.

A WnrrrrooL on the coaft of Norway; paffes through a fubterraneous cavity ;
lefs violent when the tide is up; eddies become hollow in the middle; heavy bodies are
thrown out by eddies ; light ones retained ; oil and water whirled in a phial; hurricanes
explained. B

Note XXXIIL....GLACIERS.

Snow in cont3gct with the earth is in a ftate of thaw; ice-houfes; rivers from beneath
the fuow; rime in {pring vanifhes by dts conta& with the earth; and fnow by its evapo-
ration and contaét with the earth; mofs vegetates beneath the fnow; and Alpine plants
perifh at Upfal for want of fnow. *

Noreg XXXIIL...WinDs.

Arr is perpetually fubjed to increafe and to diminution ; Oxygenc is perpetx;ally pro-
duced from vegetables ia the funthine, and from clouds in the light, and fi®m Water;
Azote is perpetually produced from animal,ahd vegetable putrefaction, gr combuftionyg
from fprings of water; wolatile alcali; fixedalcali; fea-water; they are both{rpctually
digunithed by their conta’t with the foil, producing nitre ; Oxygene is dimitfithed in the

Soroductiog of all acids; Azote by the growth of animg} bodies; charcoal in burning
confumes double its weight of pure a.ir; every bamel of red-lead abforbes 2000 cubic
fest of vital air; air obtained from variety of fubftances by Dy. Prieftley; Officina aeris
in the polar circle, and at the Line.  Soub-weft wind; their weftesly direGion from the
lghs velocity of the earth’s furface; the contrary in refpect to north-caft winds; South-
weft'winds confift of regions of air from the fouth; and north-eaft winds of regions
of air ffom the north ; whe® the fouth-weft prevails for weeks and the barometer finks
to 28, what becothe# of above onc fiftcenth part of the atmolpigre; 1. ¥ not carried

» back by fuperior currents; 2. N@ from its lofs of moifture; 3. Not carried over the
pole; 4. Not owing tc atmofpheric tides or mountains; 5. It is abfgrbed at the po.lar
circle; hence fouth-weft winds and rain; fouth—w.e(’t fometimes cold.  North-eaft winds
confift of air from the north; cold by the evaporation of ite; are dry winds; 1. Not fup-
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plied by fuperior currents; 2. The whole atmofphere increafed in quantity by air fet at
liberty from its combinations in the polar circles. South-ca/l winds confift of north
winds driven back. North-wefl winds confift of fouth-welt winds driven back ; north-
weft winds of America bring froft; owing to a vertical fpiral eddy of air between the
caftern coaft and the Apalachian mountains; hence the greater cold of North America.
Trade-winds: air over the Line always hotter than at the tropics; trade-winds gain their
cafterly dire&ion from the greater velocity of the earth’s furface at the line; not fupplied
by fuperior currents; fupplied by decompofed water in the fun’s great light; 1. Becaufe
there are no conftant rains in the traét of the trade-winds; 2. Becaufe there is no con-
denfible vapour above three or four miles high at the line. AMonfoons and tornadoes;
fome places at the tropic become warmer when the fun is vertical than at the line; hence
the air afcends, fupplied on one fide by the north-eaft winds, and on the other by the
fouth-weft; whence an afcending eddy or tornado, raifing water from the fea, or fand
from the defert, and inceflant rains; air diminithed to the northward produces fouth-
weft winds; tornadoes from heavier air above finking through lighter air below, which
rifes through a perforation; hence trees are thrown down in a narrow linc of twenty or
forty yards broad, the fea rifes like a cone, with great rain and lightning.  Lu7d and fea
Breezes; fca lefs heated than land; tropical iflands more heated in the day than the
fea, and are cooled more in the night. Conclufion; irregular winds from othcr caufes;
only twa original winds north and fouth; different founds of north-eaft and fouth-
welt winds; a, Bear or Dragon in the arélic circle that fwallows at tunes and dif-
embogues again above one fifteenth part of the atmofphere; wind-infiruments; reca-
phvlation. ° .

L)

Notre XXXIV....VEGETABLE PERSPIRATION.

Pureuir from Dr. Prieftley’s vegetable matter, and from vegetable Ieaves, owing to
«decompofitiort of water; the  hydrogene retained by the vegetables ; plants in the thade
are tanned green by the fun’s light; animal fkins are tanned yllow by the retention of
hydrogene ¥ much pure air from dew on a funny morning; bleaching why fooner per-
formed on cotton than linen; bees wax bleached; metals calcined by decomnofition of
water; oil bleached in the light becomes yellow again in the dark ; nitrous acid coloured
by being cxpofed to the fin; vegetables perfpire more than animals, hence in the fun-
fhine they purify air more by the’r perfpiration than they injure it by their refpiration ;
they grow fafteft in their flecp.

Note XXXV....VEGETABLE PLACENTATION.

Bups the ‘viviparous offspring of vegetables; placentation in bulbs and feeds ;
placentation of buds in the roots, hence the rifing of fap in the fpring, as in vines, birch,
which ceafes as foon as the leaves cxpand; produétion of the ]ca{ of Horfe-chefnut, and
of its new bud; oil of vitriol on the bud of Mimofa Killed the 'vaf alfo; placentation
thewn from the fweetnefs of tite fap; no umbilical artery in vege'. iles.
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Note XXXVI....VEceTaBLE CIRCULATION.

Bups fet in the ground will grow if prevented from bleeding to death by a cement;
vegetables require no mufcles of locomotion, no flomach or bowels, no general fyftem
of veins; they have, 1. Three fyftems of abforbent veflels; 2. T'wo pulmonary fyftems;
3. Arterial fyftems; 4. Glands; 5. Organs of reproduttion; 6. mufcles. 1. Abforbent
fyftem evinced by experiments,by coloured abforptions in fig-trec and picris; called air-
veflels erroneoufly; fpiral firuéture of abforbent veffels; retrograde motion of them like
the throats ot cows. 1I. Pulmonary arteries in the leaves, and pulmonary veins; no
general fyflem of veins thewn by experiment; no heart; the arteries act like the vena
portarum of the liver; pulmonary fyftem in the petals of flowers; cxrculanon owing to
living irritability; vegetable abforption more powerful than animal, 3s in vines; not by
capnllary attraction,

L)
Nore XXXVII....VEGETABLE RESPIRATION.

L. Leaves not perfpiratory organs, nor excretory ones; lungs of animals. 1. Great
furfaces of leaves. 2. Vegetable blood changes colQur in the leaves; experiment with
fpurge; with picris. 3. Uppcr furface of the leaf qgnly alts as a refpiratory organ.
4. Upper furface repels moifture; leaves laid on water. 5. Lieaves killed by oil like
ilects; mufcles at the foet-flalks of leaves. 6. Ufe of light to vegetable leaves;
experiments of Pricfiley, Ingenhouze, and Scheel. 7. Vegetable circulation fimilar to
that of fith, 1l Another pulmonary fyftem belongs to flowers; colours of flowers,
1. Vafeular ftructure of the corol. 2. Glands producing honey, wax, &c. perifh with
the corol. 3. Many fiqwers have no green leaves attending them, as Colchicum.
4. Coruls not for the defence of the ftamens. 5. Corol of Helleborus Niger changes to
acalyx. 6. Gwen leaves not neceflary to the fruit-bud; green leaves of Colchilum
belong to the new bulb not e the figwer. 7. Flower-bud after the corel fulls is famply
an uterus ; mature flowers not injured by taking,of the green leaves. 8. Inofchlation of
vegetable veflels. ‘

. Nore XXXVIIL...VeGETABLE 1MPREGNATION.
- . .

Serns in hroom difcovered twenty days before the ﬁowu( opens; progrefs of the
feed after impregnation ; feeds exift before fecundation ; analogy betyeen feeds and epgs;
progrefs of the epg within the hen; fpawn of frogs anf§ of fith; mule Salamandef;
maring, plants project a hquor not a powder; feminal fluid diluted with water, if a
ﬂxmulus only ? Male and female influence ncceffary in animals, infeéts, and vegetables,
both in prdiduction of feeds and®buds ; doces the embryon fecdaproduce the furrounding
fruit, hke infels in gall- ~Auts!?
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NoTe XXXIX....VEGETABLE GLANDULATION. '

VEGETABLE glands cannot be injected with coloured fluids; effential oil; wax;
honey ; nelary, its complicate apparatus; expofes theﬂhongﬁ to the air like the lacryma
gland; honey is nutritious; the male and female ;)arfs of flowers copuld iy dle i
moths and butterflies, and are fed like them with honey; anthers fuppofed to becom
infeCts ; depredation of the honey and wax injurious to plants; honey-dew; honey
oxygenated by cxpofure 10 air; ncceffary for the praduction of fenfibility ; the provifion
for the embryon plant of honey, fugar, ftarch, &c. fupplies food to numerous claffes of
animals; various vegetable fecretions as gum tragacanth, camphor, eclemi, anime,
turpentine, balfam of Mecca, aloe, myrrh, claftic refin, manna, sfugar, wax, tallow,
and many other concrete juices; vegetable digefiion; chemical produétion of fugar
would multiply mankind ; economy of nature.

THE END.




wmwBbrata iw Part 1.

Page 76. inflead of III. put 3.

Page 14. 1. 354 for the read ber.
8o, inftead of [V. put 4.

37. ). 379, for burfis read burfl.

4x. 1. ¢23. for avirh read avath. * | 144, 1. 376, for fhut read fhuts,
58, Atthe end of the Argument, inftead of 147. 1. 423, for finking vead forinking.
¢ Departure of the G:mmel"-lﬂeafe to 170. L. 110. for her read its.
add Tranfinigration of mattér, s7s. 190. L. 359. for decry’d read defery’d.
Death and refufcitation of Adonis, §35. 204. 1. 530. for neltarous 1ead nellareous,
D: ;-m-lur?ﬁ:bc Gnomes, Gi1. .
e

g

Y In the Additional Notes.

Page 44. L. 12. for frugorific vead frigorefcent. Page 46. 1. 4. for concholorde vead conchvidde,
45. k. 6. for congelating vead cougealing. 49. 1. 20, for averd read avorld.
»
y

DIRECTIONS TO TH.E BINDER.
L)

Pleafe to place the print of Flora attired by the Elements oppofite to the Title-page
Place all the fo.& prints of the Portland Vafe oppofite to Page 88, in the following

order: .

1. The print of the whole Vafe.

11. 'The firft compartment of it.
J11. The fecond compartinent of it.
IV oThe bottom and handles.

Gyprepedium fronting Page 202.
Erythrina fronting Page 2035.
Sedlion of the earth fronting Page 65 of the Additional Notes.
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