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cUMMARY. {=%

Vor. I1.
GI'KCRRAL SUMMARY OF TIIE CONTENTS.

A. Incitements to the Study of Nature. The image reflected by the
extcrnal world on the imagination . . . . pp. 370-372
1 Poctic dclineation of nature. The feeling cntertained for nature
according to difference of times and races . pp. 372-139
1L Landscape Painling. Graphical representation of the physio-
gnomy of vegetation . . . . . pp. 440457
TII. Cultivation of crotic plants. Contra~ted appoition of vegetable
forms . . . . . . . . Dp. 458465
B History of the 3 hysical contemplation of the unirerse. Trineipal
moaenta of the gmdual doyvelopment and estension of the iden of
the Cosmos as vne natural whole . . . . pp. 166-479

1. The Mcdites rencan the starting point of the attempisat an advance
towards the uworiheast, (bvy the Arconatits), towards the south (o
Ophir), towaids the west (bv the Pheen djaus and Colaus of Samos).
Simultancous refience to the ealivkt <nvilisation of the nations who
dwelt arpund the basin of th¢ Mcditerrancan . . . pp. 480-517

ILI. Campaians of the Macedoniars under Alexander the Great.
Fugion of the Tt and West. Ilcllemsm furthers the blending of
nations fiom the Nile to the Euphlirates, the Juxartes aud the In"uw
Sudden cxten-won of the ¢pnicmplation of the Universe by direct
observation, as well as by intercourse with anciently ¢svilized industrial
nations . . . . . . . . . pp. H17-530

111, Inereaced contemplation of the wnrrarse under the Ptolemics. Muo-
seum at Herapeumt  Enevelopadac levnug.,  Generalisation of natural
yjews recardmg, the carth and the 1egionr of space.  Increased maritime
trade toward- the <outh . . . pp 536--546

1V. Uniicasal dominion of the Romans. Influcnce of a political
union on Co-mical views  Advance of geoxraphy by means of inland
trade. The development of Cluistinnity generates and fosters the feel-
ing of the umty of the human race . - . . pp. 547-668

V. Irruption of the Ai)abian Races.—Intellectual aptitude of this
branch of the Semitic rnecs. Tasto for the study of nature and it
forces. Mecdicine and chemistry. Exicnsion of ph sicul geography,
astronomy, and the inuthewmatic sciences generally . | . pp. 56U-600

V1. Period of Oceanic Discoverics —Opening of the westcrn hemi-
sphore. Amgrica and the Pacifie. The Scandinaviana,  Colunbus,
Cabhot, and Cama; Cabrillo, Mendafin, and Quiron, The greatest
sbundance of materials now presented itself to the western nations of
Europe for the establishment of physicul geography » pp. 601-680

VIL Period of the great Discoveres in the Regions qf Space—The

re
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Meation of the teloacope. Principal epochs in the history of astroe
% ond mathomatics from Galileo and Kepler to Newton and
Leibnitz . . . . . . pp.G81-T87

VIII Retroepect. Multiplicity and intimate connection of the scien-
tific offorts of recent times ~~The history of the physical seiences hecomes
gradually associnted with the history of the Cosmos . pp. 738-741

SPECIAL SUMMARY,
A. Means of wncit ment to the Study of Nature . . pp. 3702379

1. Portic delineation of nature.  The principal results of obser-
vation refeniing to a purely ohjective mode of treating a scientific
description of nature, have already been treated of in the picture of
nature ; we now, theiefuie, proceed > consider the ruflexion of the
jmace conveved by the exrernal <ences to the feelines and u poctically
frmwed imagination.  The mode ot fecling appertaining to the Ureeks
and Romans. On the repioach advanecd nganst these natious of
having entertained a lo s vivud sontiment for natuie.  The expressivn
of such o scntiment i4 more rare amongst them, solely in convequence
of natmal dese: iptions herag used as mere accessories in the great forns
of lyric aud epic poctry, and all things being broneht in the ancient,
ellenic forms of art within the rphere of humanitv, and being made
Bubservient Lo it. I’weans to Spring, Homer, Hesiody Tiagie author-.
fragments of a lost work of Aristotle  Bucolie puctry. Nonnus, Antho-
logy, p. 479. Romans: Lucretins, Virgl, Ovid, Luean, Lucilius the
younger. A sub-equent period, in which the poetic clement appearsonly
a3 an mcidental adomment of thonght 5 thé Mosclla, a poem ot Au-onim-.
Roman prose wiiters ; Cicero m hisletters, Tacrtus, Pliny.  Deseription
of Roman villas—p. 889.  Changes in the mode of feeline and in their

ntation prdduced by the dilfu ion of ( hritianity and by an
anchorite life, Minucios Felix in Octavine,  Pacsages tuhen [eom the
writires of the fathers of the Chmich  Bhsil the Great in the wilderness
on the Armenian 1jver Iris, Urecory Nyeca, Chrysostom. Mclan-
hinly and e ntimental tone of fecling— pp. 893-596. Influence of the
diffcience of raceswanile-ted in the different tone of fechng pervading
the natural deseriptions of the natiens of Ilcllcnie, ltalian, North Ger-
wiiie, Semitie, Pemvian, and Indian descent.  The florid poetic Iitern.
tare of tho threo last-named 1aces shows that the animared fecling for *
notare evincod by the North (fermanie races is not alone to he aseribed
to a long deprivation of all enjoyment of nature through a protracted
winter. Tho opinions of Jacob and Wilkelm Grimm ou the chivalrie
foﬂ.ry of the csingers and of the German animal epo ; Celto-
rish descriptions of mature—p, 402. Ia-t and west Arian nations
{Indinns and Persians). The ltamaygna and Mahabharata; Sakunials
and Kalidasa's Mesengor of Clouds, Persian literatwze in the Iranian
highlands does not nscend heyond the period of the Narsanidoe—
P 407, (A fragment of Theodor Goldstucker) Finuish cpe and
tiorgs, collosted hy Klias Linnrot from ibe lips of the Karcliang—
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p. 411. Arammic nations: natural poetry of the Hobrews in whick
wa traco the reflection of Monotheism-—pp. 411-415. Ancient Arable
poctry. Descriptions in Antar of the Bedouin life in the desert.  De-
sgeriptions of nature in Amrul Kais—p. 416. After the downfall of the
Arnamwic, Greck, and Roman power, there appears Dante Alighieri,
whore poetic ereations breathe from time to time the deepest sentiment
of admiration for the {errestrial life of nature. Potrarch, Bojardo and
Vittorin Colonna. The .Emu« dialogus and (he picture.que delines~ *
tion of the luxuriant vegctation of the now world in the Historie
,Yenefee of Bembo, Christopher Columbus- p. 421, Comoens’ Lusiad
—p. 424. Spani-h poetry: the Araucana of Don Alonso de Ercilln,
Pray Tauis de Leon and Calderon, with the remarls on the same of
Indwig Tieck. Shakspeare, Milton, Thomson- p.430. French prose
writers: Rousseau, Buffon, Bernardin de 8t. Pierre and Chatcanbriand
—pp. 431434, Review of the narratives of the older travellers of
the Middle Ages, Join Maudeville, Hans Schiltlcrger, and Bernhard
von Breitenbach; contrast wilh wmodern travedlers, Cook's cowpae
nion (eorge Foster—p. 147, The blame rometimes justly applied to
deseriptive poetry an an mdependent form doces not refer to the wttempt
either to give a picture of distunt zones viniied by the writer, or
to convey to others by the foree of applicable words an imaze of the
results yielded by a direet eontemplation of nature. AN paits of the
vast sphere of ereation fiom the equator to the frieid Joues, ure endowed
with the happy powner of exereing a vivid impres-ion on the human
mind, 439,

II. Landscape peinting in its animating in{lnence on the study of
nature, - In elasaeal antignity, in accordancs with the recpeetive mental
direction of different nativne, land, -ape paintine and the poctic delinca-
tion of a particular region, were wcither of them indepeudent ohjecta of
art.  The clder Philestratus, Secnography. Ludius. TEvidences of
landicape painting amoned the Indians in the brilliant period of Vi-
hramaditya, Haculanenm and Tompeii. Paintmg amongst Christians,
i Censtantine the Great to the beginning of the Middle Ages; of
landseape painting m the historical pictures of the hrothers Van Eyck.
The reventeenth century the me { brilliant epech of landseape painting.
Miniatures ou manuseript, p. 444, Desclopment of the elcments
of painting, (Claude Lorraine, Ruysdacl, Gaspard amd Nicholas Poussin,
Everdingen, Hobbiia, and (uyp.) Subeequent striving to give natmal
truthfulness to the representation of vegetable formu.  Representation
of tropical vegelation.  Franz Post, the ecompanion of I’rince Maurice
of Nagsan. Echhout. Requirement for a repreventation of the phy-
siognomy of nature. The great and still imperfectly eompleted cos-
aical event of the independence of Spanish and Portuguese Americs,
aud the foundation of constitutional freedom jn regions of (ho chain of
Cordilleras hetween the tropics, where there are populous citicr situatod
ut an clevation of 14,000 feet above the level of tho sea, l:?eﬁer
the increasing civilisation of India, New ITolland, the Sandwich lslands,
and Southern Africa, will undoubtedly impart 8 now impulse and &
more exglted chasacter ta landseape painting, no loss than to meseores
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logy and descriptive googmply. Importance and application of Barker's
panoramas. e conccption of the unity of naturc and the feoling of
the bharmonious accord pervading the Cosmos will increase in force
amongst men in proportion to the multiplication of the mcans for
soprosenting all'natural phenomena in dolineating pictures,

111, Cultivution of exotic forms—Impression of the physiognomy of
vegetable forms, as far as plantations are capablé of producing such an
impression. Landscape gardening. Earlicst plantation of parks in
Central and Southern Asin. Trees and groves sacred to the Gods— p. 462
The gardens of tho nations of Last~rn Asia. Chincse gardeds undcies
the victorious dypasty of Han. I’0em on a garden by the Chinese states
man, See-ma-kuang, at the close of the 11th century. Prescripts of
Tdeun-tachen. oem of the Emperor Kien-long, descriptive of nature.
influence of the connection of Buddhist monastic establishments on the
distribution of beautiiul charaeteristic vegetable forms - p. 465.

B. History of the Physical (‘ontemplation of the Universe—The
history of the recoguition of the univers: i» wholly diffcrent from
the history of the natural sciences, as given in our elenentary works orn
physics, and on the morphology of plaute and amimals., Thisi» the lustory
of our conception of the unity of phenomena, and of the rediprocal con-
nection cainting amongst the natural forces of the universe. Mode of
ircating a hislory of the Cosmos* @. The indepcndent eforts of reasor
to guin a knomledge of natural laws: b. Cosmical cvents which huve
saddenly enlarged the horizon of observation: ¢. The iuvention of new
wenns of sensuous pereeption.  Languages. Points of radiation from
which civilisation has been diffused. Primitive phyrscs und the natural
scicuce of barbarous nations obscured by civilisation— p. 480.

Principal momenta of a Ilistory of a Physical Contemplation of the
Universe.

L The bastn ¢of the Meditcrrancan the starting point of the attempts
10 cxiend the idea of ihe Cormod. Bub divisions in the form of the
basin. Importance of the form of the Axabian (ulf, Interrcclion“of
two geognostic sy-tems of elevation from N.E. to $.W., and from 8 8 E.
tw N.N.W. Impoirtance of the latter dircction of the lines of inter-
section considered with reference to gencral iutcinational intcrcourre.
Ancient civilisation ¢f the nations dwelling round the Mediterrancan.
"T'he valley of the Nile, the ancient and modern hingdom of the Epyptians.
The Iheeniciams, & ruce who favourcd general inicrcourse, were the
means of diffusing alpbabetical writing (Pheenician rigns), coins as
medium of currency, and the original Babylonian weights and measures,
The scienee of numbers, arithmetie. The art of navigating by night.
Wﬁm‘“‘“&”‘ﬁ“ﬁ' i E (Rasens). Peculiar tond

i en and Etruscans . TPeculiar en
Beroo; tho Flguratoros o aqaoger o, B0F, o i 2ot
; aqu. p. 504, v

Other anciently civilised races dwelling around the Mediterranean.
Traces of vultivation in the East, under the Phrygians and Lyciane;
and in the West. undor the Turduli and the Turdctani. Dawn of
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Hellenic power. Western Asia the great thoroughfarg of nations
emigrating from the Kast: the gean island-world the conn
link between Greeco and the far Kast. Beyond the 48th degree
Iatitude, Europe and Asia are fused together as it were by flat sie
Phorecydes of Hyros, and lerodotus considered the whole of North
Scythian Acin as appertainine to Sarmatian Europe. Maritime power,
and Doric aud Tonic habits of life transmitted to the eolonial citioy
Advance towards the east, to the luxine and C'olehis, first acquaintancs
with the western shore of the (aspian »ea, confounded according to
? Meealorus with the encireling eastcin occan. Inland trade and barter
carried on by the chain of Neytho-seolotic races with the Argip
Issedonus, and the Arismaspes, rich in gold  Meteorolngical myth of
the Hyperboreans.  Opening of the port of Gaddira townids the weet,
which Lad long heen closed to the Grecks.  Navigation of Coleeny of
Samos. A glauco into the boundlers; an unceasing striving for the far
distant, accmate knowledge ol th» great ustnral phenomcenon of the
periodic snelling of the sea—p. 51,.
1L Campaiaus of the Macedoninng under Alcrander the Great, ond
the long enduriny influcnee of the Dactrian empive.—With the e weeption
of the one great cveut of the discovery and opcnine of tropical Ameriea
eighteen and 4 half centaries later, there was no othier period in which
a richer field of natural views, and a more ebundant mass of materials
fur the foundations of cosmical Luowledge, and of comparative othuolo-
gical study wore pre ented at once 1o one single portion of the human
1ace. The uee of thewe matenids, and the intellectnal claboration of
matter, are frcihtated and restdescd o' more importance by the dirceti m
fraparted by the Stagiritc to emphiical mvestization, philosophieal
speculation, and to the sirit defimtions of a lancuage of weience.  The
Maccdonan evpedition was, in the strictost sense of the word, a svien-
tific expedition  (allisthenes of Olynthus, the pupil of Aristotle, and
triel}d of Theophrastes.  The hnowledge of the heavens and of the earth
gud its products was con iderably merea ed by jutereourse with Babylon
and by the observations that had been made by the dissolved Chaldean
order of prirsts —p. 535.
1L Increasc of the contemplution of the wpoe rse under the Ptolemies.
—(recian Lgypt enjoyed the advantage of é:ﬂiticul unity, whilkt ifs
geographical pocition, and the entrance to the Arabian Gulf, brousht
the profitable traflie of the Indizn Ocean within s few miles of the south-
castern shores of the Mediterrancan. The kinedom of the Seleucides
did not enjoy the advantages of o maritiwe trade, and waa féequently
shaken by the coufheting nationality of the different Sutrapien.  Aetive
traffic on rivers and caravan tracks with the clevated plateaux of the
Seres, north of the ["ttara-Knru and the valley of the Oxun.  Knowledee
of monsoons. Itc-opening of the canal conuecting the Red Sea with the
Xile above Bubistus. llistory of this waler rpute. Beientific insti-
tutions under the protection of the lagides; the Alexandrian Museum,
and two collections of books in Bruchimn and at Rhakotis. Peculiar
direction of these studice. A happy gonernlisation of views mnifecta
*teclf, associated with an industrions sccumulation of n:tn'ml. Bre
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tosthencs of e, The first attempt of the Greeks, hased on imper.
fect datn of the Iematists, 10 measure a degree betweon Syene and
Alexandria. Simultaneous advance of seience in pure mathematics,
mechanics and astronomy. Aristyllus and Timochares, Views cnter-
tained recarding 1he structuze of the universe bv Aristarchus of Samos,
and Selcucus of Dalylon or of Erythrea. Hipparchus, the founder of
seientifie astronomy, and the greatest independent astronomical ohscrver
of antiquity. Euclid Apollonius of Perga, and Archimedes—p. 546.
IV. Influence of the umversal dominion of the Romans and of their
empire on the extension of cosmical views.—Considering the divemity
in the configurstion of the noil, the varicty of the orgauic products
the distant oxpeditions to the Amber landr, and under Llius Gallus to
Arabia,and tho peace which the Romans long cnjoyed, under the monarchy
of tho Ceesarsthey might, indeed, during fourcenturies, have afforded more
animated support to the pur-uil of natural ~ience; but with the Ruinan
national spirit perished social 1nobility, publicity, and the maintcnance
of individuality-- the main supports of free institutions for the further-
ance of iniellectual development. In this long period, the only observers
of nature that present themselves to our notice arc Dioscorides, tho
Cilicisn, and Galen of Pergamus.  (‘landius Ptolemy made the finst
advance in an important branch of mathewatical phyricr, and in the
study of opties, bused on experiments. Maierial advantages of the
extension of inland trade Lo the interior of Asia, aud the navigation of
Myos llormos 1o India. {'uder Vespa-ian and Demitian, in the time
of the dynasty of lian, a C‘hine-c army penctrates as far ax the eastern
shores of the Caspian Nea. The direction of the stream of migration in
Asia is fromn east to we-t, whilst in the new continent it inelmes from
north 1o south. Asiatic sgrations berin, a century and a-holf before
our ern, with the 1moads of the mngnn, & Turkish race, on the fair
haired, blue-eyed, probably Indo germanic race of the Yueti and Von,
near the Chinere wall. Roman ambassadors aie rent under Marcus
Aurelius to the (‘hinese Court by way of Tonkin. The Emperor Claw-
dius received an cinbasey of the ae of Ceylon. The rreat Indian
Mathematicians Waraimmihira, Brahmagupta, and probably also Aryan-
bhatta, lived at more recent periods than those we are considering; but
the elginents of hnowledge, which had been carlier discovercd i Indin
in wholly independent and scparate paths, may, hefore the time of
Diophantus, have been in part conveyed to the we<t Iy means of tho
extengive universal comincrce carried on under the Lagides and the
Csesard.  Tho influence of these widely diffured commercial relations is
manifested in the colonsal geographical works of Strabo and Ptolemy.
The geographical nomenclature of the latier writcr Las recently, by a
careful study of the Indjan langnagoes and of the history of tho weast
Iranian Zond, been recogniscd a8 a histoMeal mcmorinl of theso remote
cosnmercial relations. Stupendous attempt made by Pliny to gives
deseription of the universe; the characteristics of his oncyclopﬁn of
nature and art. Whilst the long-enduring influence of the Roman
dominion manifiested itself in tho history of the contemplation of the
nﬂmnm‘l@montof unicn and fugion, it was reserved for the dif:
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fasion of Christianity (when that form of faith was, from political
motives, foreibly raised to be the religion of the State of Byzntium) to
aid in awakening an ides of the unity of the human race, and by
dogrees to give to that idea its proper value amid the wiserable dissen-
sions of religious parties —p. 568.
* V. Irruption of the Arabs—Effcet of a foreign eloment on the process
of developuent of European eivilisation. The Arabs o Semitic primi-
tive race susceptiblo of cultivation, in part dispel tho barbarism which
for two hnndred ycars had covered Eu ope, which had been shaken by
national convulsious; they not only maintain ancient civilination, but
extend it and open new paths to natural investigation. (icographical
figuro of the Amaban peninsula.  Products of Halramaut, Yemen and
Oman. Mountain chains of Ilschebel-Akhdar, and Asyr. Gerrha,
the ancient emporium for Indian wares, opposite to the Phosnician settle-
ments of Aradus and Tylas. The norihern portion of the peninsnla was
brought into animated relations of contact with other cultivated states
Ly means of the spread of Arabi~n races in the Nyro-Palestinian frontier
mountainovs districts and the lands of the Ruphrates, Ire-cxisting
indigenous civnilisation.  Ancient participation in the general commerce
of the universe, Hostile advances to the west and to the cast, 1lyksos
and Ariacus, Prince of the Hymyarites, the allics of Minus on the Tigris.
Peenliar character of the nomeulic lite of the Arabs, together with their
caravan trachs and their populous cities—pp. 569 578.  Influence of the
Nestorians, Syrmn<. and of the pbarmaceutico-medicinal whool at
Tdewsa, Taaste for intcreourse with nature and her forces. The Arabg
were the actual founders of the phisical and chomical sciences. ‘Ihe
geience of mudicine.  Seientifie inatitutions in the brilliant epoch of Al-
Mansur, Hlarun Al Raschid, Mamun, aud Motasen. Seientific intercourse
with India. Kmployment made of the Tscharaka and the Susrata, and
of the sncient technical st of the Fgyptaing, Botanical gardens ab
Cordova under the Caliph Abdurrahman, the poet—pp, 578-589. Efforts
mgde at independent astronomical observations and the improvement in
imstruments,  Kbn Junis employs the peudulum as a measure of time.
The work of Alluzen on the 1efraction of rays. Indian planetary tables.
The disturbanee jn the moon’s longitude recognised by Abul Wefa.
Astronomical Congress of Toledo, to which Alfonso ot Castille invited
ilabbir aud Amis.  Observatory af Meragha, of Ulugh Beig, tho
descendant of Tunur, at Samarkand and its influence. Measuremens
of & degroe in the plain between Tadmnor aud Rekka—The Algebr of
the Arabs las originated from two currents, Indian and Greek, which
long flowed ind¢pendently of one another. Mohamnmed Ben Musa, the
Chowaresmier. Diophautus, hiest translated into Arabic at the elose of the
tenth ceutury, by Abul Weta Buzjani.—By the ssmo path which brought
to the Arabs the kuowledgo of Indisn Algebra, they likewiso obtained
in Porsin and on the Eophrates the Indian numerald and the knowledge
of the ingenious device of Poxition, or tho cmployment of the value of
glltlon. They transmitted this custom to the Revonue officers in
orthern Africa, epporite tu tho coasts of Sicily, The probability thas
thy Christians of the West woro acquainted with lndisa umerals earlier
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than the Arabs, and that they were acquainted, under the name of the
system of tho Abacus, with the cmployment of nine ciphers according
to thoir position-value. The value of position was known in the
Suanpan, derived from the interior of Asia, a8 well as in the Tusean
Abacus. Woulld a permancent dominion of the Arabs, taking into
account their almost exclusive predilection for the scientific (natural,
descriptive, physical, and astronomical,) results of Greck vedtization
have been beneficial to a general and [ree mental cultivation, and to the
creative power of art L—pp. 590-600,

V1. Period of the great Oceanic 1Macoveries —America and the Pacifie™
Events and oxtonsion of scientific knowledee which prepared the way
for great geographical discoverics.  As the acquamtance of the nations
of Europe with the western portion of the globe constitutes the main
object of this section, it is abvolutely necensary to divide in an meontes-
tiblo manner the first discovery of America in 1t< northern aud temperare
zone by the Northinen, from the rediseorery ot the same continent m its
tropical regions. While the Caliphate of 1}« dad tlourished under the
Abbassides, America was discovered and investunited to the 111 north
fatitude by l.if, the son of Brik the Red.  The Faroe Islands and lee-
land, accidentally discovered by Naddod. mudt Le 1egarded as mierme-
diate stations, and a9 startine poiuts for the expalivons to the Sean-
dinavian portions of America.  ‘Ihe cartern courts of Greenland in
Beoresby'’s Land (8valbord), the castern cuasts of Baflins Bay to 72° 55,
and the euntrance of Laucaster Nound and Darrow's Straits weie all
vigitad—Narlier () Irish discoveries  The White Men'  Land bhetwern
Virginia and Wlorida.—Whe ther previously 10 Naddod and Ir 2olfs
eolonisation of lcelaud, this idand was inhabited by Treh (wes-mn
fromn American Great Irefand), or by Irish mu-saonaries (Papar, the
Clerici of Dicuil),«driven by the Northmen from the 1aroe Islund.?
The national treasures of the most aucient records of Northern Earope,
endangered by disturbances at home, ware transfer.od to leeland, which
thrue and a half centuries enrlicr cnjoved a free soeal constivutipn,
and were there preswerved to fu‘mie aze~.  We are aenqnamted with
the comimercial relations existing between Greenhud and New Seot-
land (the ‘mcerican Markland) up to 1317: but as Greenland had lost
fta republican eonstitution 23 carly a~ 1261, and, as a crown-ief of
Norway, had been interdicted from holding interconrse with strangers,
sud theretorn alve with lecland, it is not surprmng that Columbus,
when he visited Iceland in 1477, <hould have obtained no tidings of
the new contment situated (o the nest.  Commercial relations existod
bowevor as late n3 1484 between the Norwesiun port of Borgen and
Greeniand - pp. 601-612.

Widely different in a cosmical point of view from the isolated and
barren evunt of the first discovery ob the new continent Iy the North-
men, was its re-discovery in its tropical rezions by Christopher Colum-
bus, although that navigator secking u shorter route to Eastern Asia
had not the objoct of divcovering a new continent. and like Amerigo
Vespucei, believed to the tiae of his death that he had simply reached
the castorn shores of Asin. Tho influcnce cxercised by tru nantjcsl



SUMMARY. [xix)

discoveries of the close of the fifteenth and the beginning of the sis-
teenth century on the nch abundance of the ideal world, eannot be
thorou hly undecrztood unyal we have thrown a glance on the ages which
eepuate (olunbus from the bloomine perod of cultivation under the
Anbs - That which cave to the age of Columbus the peenliar character
of an nwnterupied and succesful staiving for an < xtended hnowledge
of the carth was the appc unce of a small numbcr of danng minds
(Albcrtus Ma nue, Roxcr Bacon, Duns Scotus and Wilham of Occam),
who 1 1ted to mdep ndent thou ht «ad to the vestigation of sepa-
1 te mit nu phenonvny, the ravinved acquamntance with the works of
e Ita tme the myvoutom of the w1t of printing, the missionary
«anl v i to b Morul Pincen pd the mezcnti @ trwvels to Lastern
Aaiv wd Saath ludiv (Maco Polo Mandeville and Micolo de Conty),
then j1 venant of nmiviait 0 nd the use ot the muiner s compass or
the kncwle 1 ot the 1orth wd «cuth panting of the minctic needle,
whichwe we Oy the Chire cthanlh the Anbs—pp 613 029 Laily
apuditens Ethe C il 1o howe £ mdares of Toprcal Afna, dig
tovady o the Azcres 0 anl v of hagmoe of 1067 Redations
of Columbus 49 To canals wmd Mutin \lwso Pinzon  The mae
teeently Tnewn chart ¢ Juwn de v Cova 'The South Paafic and 1ita
whad gp e 26 ) 1} evo of th n ndic Ime of novin uon
v atfutie © v dnfic ton olsaaved i the wothermal Dhres
vhurdnd panal un® s to th west of tle Azt A physuald
heddm  wen s cmatd mto a yc/itnal ore, the hne ot de-
wmyoukn of Popo Alevinae V1oof the 4th of Mw 1493 hnow
Id 11 d tuln xenof het the Ime of papeturl snow 18 1o,

n ud ftvehon ot e naphical hititnde . Movecnt ol tle waters
mthe Ml nb Ocen Guoarhed 0 v od [p 6 0 (13 latended
yew mib the wald of ) n cquant nee with the «tus of the

uthern <hy wac onvow thin vs wotific hvowladye  Impiove
nut 0 the wmatlad of dotc wmng the <ips plue, the politiaal
1cqurrer ¢ e ¢ (e hong the po aton ot th ¢ §oapal hine of danateation
mn o Toeama ¢ 1 osarcva prctial methods for datammme

witte Abodraoveny ud Ot coloms Bom ¢f Amenay, and the
v ctotho bt ladr st vd the Cape of Geod Hope comande with
e et padedds ool v md with the att unment of mtddlectual
ficedem Iy necr of 1cdh «u adam the torerunaet of ereat political
emvtlaens the dum aotapuse of the Genoe ¢ sean s the hist
Il an e mma malle ol un of mystaion Gvents Avadent snd
not the decat or intigucs of Amarn o Ve pucas depinne i the contment
f Ama cuof the e of Colwibus Influence of the new would on
Toliti ] metitutions, and on the 1dv s aud mudimatio s of the penple
of the ¢Id contincnt—pp 664 ¢

VI Pavod of meat diseceerean the semons of space —The ippien-
tion of the telescope —A more corrcet view of the structire of the vas
. vase prgaed the way for these discoveries  Micholas Copernicns wis

‘ugyed momaking obsurvations with the astronomer Biudswsba ab
Cruow wlen Colwmbus diovared Anany Idbael connection butacen
the siatcenth and seventeenth coutunies by L'eurbach and Reglombntanug
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Copernicus never advanced his system of the universe as an hypothesls,
but as incontrovertible truth—pp. 681-694. Kepler and the cupirical
planetary laws which he discovered- pp. 694-699. Invention of the
telescope ; 1lans Lippershey, Jacob .\drisansz (Metius), and Zacharias
Jengen. The firev fruits of telescopic vision : mountains of the moon :
clusters of stars and the milky way ; the four satellites of Jupiter; the
tﬂslo conficurativn of Saturn; the crescent form of Vcnus ; polar spots ;
and the period of rotation ot the sun. The discovery of the snall nystem
of Jupiter indicates a memoruble epoch in the fate and sound foundation
of astronomy. The dircovery of Jupiter’s satcllites gave rire to the
discovery of the velocity of hight, and the recognition of this velocity legt
t an explanation of the abberration-cllipse of the fixed starv—the
porceptive evidence of the translatory mavement of the earth. To the
discoveries of Galileo, Simon Manus, and Johunn 1abricius, followed
the discovery of Saturn's ratellites by Huygens and Cusini, of the
zodiacal light 98 a revolving isolated ncbulous ring by Childrey, of the
variation in brilliancy of the light of the fiaed stars by David Fabricius,
Johann Ba)er, and Ilolwarda. A nebula devoid of stars in Andiomeda
deseribed by Simun Marius- pp. 699-714, Whilo the scventeenth
eentury owed at its commencement its main Lrilliancy to the sudden
extension of the knowledge of the regions of space afforded by Uahileo
and Kepler, and at its close to the advance made in pure mathematical
scienco by Newton and Leibnitz, the most important of the physical
probloms of the processes of light, heat and magnctism, lihewise
experienced a boneficial progress dwring this great age.  Double refrac-
tion and polarisation : traces of the knowledge of the intericience of
light in Orimaldi and Hoohe. William Gilvert scparates waguetiam
from eloctricity. Knowledge of the periodical advance of lines without
variation. 1lalley’s early conjecture that the polar hight (the phos.
of the caith) is a'maguctic phenomenon. (ahlco's ther-

moscope and its employment 10r a series of regular diurnal obseiva-
tions at stations of different clevation. Researchs into the radiationgof
heat. Toricollian tubes ahd measurements of altitude by the position of
the mereury in tham. Xuowledge of aerial emrunts and the influence
of the carth’s rotation on them. Law of rotation of the winds con
Jectured by Bacon. Happy but shori-lived influence of the Acadenuen
del Cimento on the establishment of mathematical natural philosophy as
oneaperiment. Attempts to measure the humidity of the atmos-
phere; condensation hygromcter, The electric process; tellurie elec-
trieity ; Otto von Gnerike sees, for the first time, light in induced ¢lec-
tricity. Beginnings of pneumatie chemistry; observed increase of
welght in metals from oxidation; Cardanus and Jean Rey, Hook2 and
Mayow. Ideas on the fandamonfM part of the atmosphere (wpirilus
wilvo-aereus) which enters into all metallic calxes, and is neesssary to
#41 the processes of combustion, and the respiration of animals. luflu-
of phymenl and chemical knowlodge on the development of geognosy
mku Sterto, &*ilh,' Lister) ; the clevation of the sca's bottom nud of
Agornl disiriete. 1o ‘the greatest of all geognontic phenomenu —tho
figuro of the earth— e sce poreuptibly reflocted all the
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conditions of o primitive age, or m other words, the primitive fimd state
«f the rolating mass and 1t3 consolidation into a terrestrial spheroid.
Measurcments of degrecs and pendulum experiments 1 difforont lati
tudcs Compression  The figuro of the earth was known to Newton on
theoretical grounds, and the force discovered, of the operation of
which the laws of Kepler are a necessary consequence The discovery
of such a force, whose caistence 18 developed in Newton's imperishable
worth Pirm~pra, was pearly simultaneous with the open.ng of new
pathy to mathematical dinscovery by the mvention of the infimtesimal
cuculus—pp 714-787

NI Retrospect, multiphe ty and wntumate connechion c+stu g «
ainong the scwentific cfforts of moder1 tumes —Retiospoct of the prncipal
momenta 1n the history of conanic 1l contemplation connected with great
ovents The multiphieity of the inks of connection among the diffeicnt
branches of science m the present din inerewes the difficulty of separa
ting and Inmting the mdindual portious— Intellectual activity hence-
forth produces .1t results almost without 1y evternil muatemnent,
«nd by 1ls own ternal power mimifested m cvory duection The
Instory of the phyacal suenee giadually fuces into that of the rdes of
Uwiversal Nature—pp 736 ¥ 1

YVer U *25
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INCITEMENTS TO THE STUDY OF NATURE.

THE IMAGE RLI'LECTFD BY THE LX1CENAYL WOERL) ON THER
IMAGINALION.—~—~POE11C DISCRIPIION OF NATURE -«
LANDECAIE PAINTING.—THYE CULTIVATION OF EXOTIC
PLAN1S, WIIICII CHARACTERISE THE VEGETABLE PHYSI-
OGNOMY OF THE VARIOUS PARTS OF TIEL EARII S

BURFACE.
‘Wz are now about to from the sphere of objects to
that of scnsations. ¢ main results of observation which,

stripped of all the extraneous charms of fancy, belong to the
ure! {eobjcctive domain of a scicentific delineation of natwe,
ve been considered in the former part of this woik in the
mutually connected rclations, by which they constitute one
sole picturc of the universe. It now, thercfore, remains for
us to consider the impressions reflected by the external senses
on the feclings, and on the poetic imagination of munkind.
An inner woild is here opened before us, but in secking to
penetrate its mysterious depths, we do not aspire, in twniag
over the leaves of the great book of natwe, to arrive at that
solution of its problems which 15 requned by the philosopjy
of art in tracing testhetic actions through the psyclueal
wers of the mind, or through the various manifestations of
imtellectual activity, but rather to depict the contemplation of
natural uvbjeets, as a means of exciting a pure love of natwe,
and to investigate the causcs, which, especially in 1ceent
times, houve, by the active medium of thoe imagination, so
o fully encournged the study of natwmie, and the predilee-
tibn for distant travels.* The inducements wiich promote
such contemplations of nature are, a3 I have alre ked,
of ¢hrpe different kinds, namely, tic treatment of
natural scenery by animsted delin of animal
vegetable forns, constituting o very rccent branch of L ‘¢

*fice ». 86.
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ture; landscape painting, cspecially where it ans caught the
chm-amﬂsﬁcgﬁams of the :mimnr and vegetable wo‘:‘l‘d; and
the more widely-diffused cultivation of tropical floras, and the
more strong:i)" contrasting opposition of cxotic and indigenous
forms. Each of these might, owing to their historieal rela
tions, be made the objeet of o widely extending considoration,
but it uppears to me more in conformity with the spirit and
aim of this work mercly to unfold a fow leading ideas, in
order to remind the reader how differently the aspeet of
mture has acted on the iutellect and feelings of diferent
nations at different cpochs, and how, at periods characterised
by general mental cultivation, the sevirer forms of science

. und the more delicate cmanations of faney, have reciprocally
striven to infuse their spirit into onc another. In oider to
depict nature in its cxalted sublimity, we must not dwell
exclusively on its caternal manifestations, but we must trace
its image, reflected in the mind of man, at one time filling the
Arcamy laud of physical myths with forms of grace and
beanty, and at another developing the noble geim of artistie
crcations,

In limiting wyself to the simple consideration of the incite-
ments to a scientific study of natwre, I would not, however,
omit calling attention to the fuct thut impressions arising
fiom apparently aceidental circumstances often—as is repeat-
vdly confirmed by eapericnee—excreise so powerful an effect
on the youthful mind as to determine the whole dircetion o7
a man’s carcer through life.  The child's plesswme in the form
offcountrics, and of scas and lakes.* as ({olinoatcd in maps;
the desire to behold southern stars, invisible in our hemi-
sphere;| the representation of palms and cedars of Lebanon as
depicted in our illustrated bibles, may all implant in the mind
the first impulse to travel into distant countries. If I might
Le permitted to instance my own expericnee, and recal to
mind the source from whence wprang my cmly and fixed

* As the configuration of the conntries of Italy, Bicily, and Grooce,
and of the Caspian and Red seas. Scc Relation historigue du voy, aux
Régions bquinoziales, t. i. p. 208.

+ Daate, Pury. i. 26-28.

Goder pareva il ciel di lor finmmdlle:
) suttentrional vedovo sito,
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desire to visit the land of the tropies, I should name George
Forster's Delineations of the South Sea Islands, the picturcs of
, Which represented the shores of the Ganges, and

which I first saw at the house of Warren Hastings, in Lon-
don, and a colossal dragon trec in an old tower of the Bota-
nical garden at Berlin.  These objects which I here instance
by way of illustration belong to the three classes of induce-
ments which we have already named, viz., the description of
nature when springing from an animated impression of terres-
trinl forms; melineative art of landscape painting; and,
Instly, the direct objective consideration of the characteristic
features of natural forms. The pewer exercised by thesc
incitements is, however, limited to the sphere embraced by,
modern cultivation, and to those individuals whose minds
have been rendered more susecptible to such impressions by a

iar disposition fostered by some special direction in
the dovelopment of their mental activity.

DESCRIPTION OF NATURE.—THOL DIFFORENCE OI' TLEL-
ING EXCITED BY THE CONTI'MPLATION OI' NATURL AT
DIFFFTRENT EPOCHS, AND AMONGST DIIFCRENL XACLS
OF MEN.

I7 has often been remarked that, although the cnjoymentderived
from the contemplation of nature was not wholly unknown, to
the ancients, the fecling was, nevertheless, much more razcly,
and less vividly expressed than in modern times. In his
considerations on the poetry of the sentiments, Schiller thus
expresecs himself.* “If we bear in mind the beautiful
ﬁngy with which the Greeks Bv;’ere surr;:uﬁde«l, and remem-

e opportunities posscssed by a people living in so genial
& climate, of catering into the free en%;:ncnt ;i!ntgo contempla-
tion of nature, and obscrve how conformable were their mode

* fas Schiller's Sammtlicke Werke, 1826, bd. xviii, s. 281, 473, 480,
«488; Gervinns, Neuere Gesch. der poet. National-Initeratur dcr Deut-
achen, 1840, bd. 1. 8 185; Adolph Beckdr, in Charilles, th. i s. 219,
%pﬂ! also Edvard Muller, Sophokleische Naluranaci
dis Sigfs Natwrempfindung der Griechen, 1843, 8. 10, 26
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of thought, the bent of their imaginations, and the habits of
their lives to the simplicity of nature, which was so faithfull;
reflected in their poetic works, we cannot fail to remark wi
surprise, how few traces arc to be met amongst them of
the sentimental interest with which we, in modern times,
attach ourselves to the individual characteristics of natural
ccencry.  The Greek poet is certainly, in the highest degree,
correet, faithful, and circdunstantial in his desecriptions of
nature, but his heart has no more share in his words than if
he were treating of a garment, a shicld, or a suit of armour.,
Nature seems to interest his understanding more than his
moral pereeptions; he does not cling to her charms with the
f(‘l'\'Olll" and the plaintive passion of the poet of odern
times.’

IHowever much truth and execlleace there may be in these
remarks, they must not be extended to the whole of antiquity;
and I morcover consider that we tike o very limited view of
antiquity when, in contradistinetion to the present time, we
restrict the team (xvelurively to the Grechs and Romans. A
profound feeling, of nature pervades the most ancient poetry
of the IHebrews and Indians; and exists, therefore, amongst
nationy of very different descent—emitie and Indo-Germanie

We can only draw conclusions regarding the feehngs en.
tertained by the ancients for nature, from those expressions
of the sentiment which have come down to us in the remains
of their literature, and we must, therefore, seck them with a
caie, and judee of them with a caution proportionate to the
infrequency of their oceurrence in the grand forms of lyrie
and epic pociry. In the perieds of Iellenic antiquity—the
flowery scason in the history of mankind—we certainly
meet with the tenderest expressions of deep patural emotion,
hlended with the most poetic representations of human pus-
sion, as delineating some action derived from mythieal history;
but speeific descriptions of nature occur only as acecssories.
for, in Greeian art, all things aro centred in the sphere of
human life, .

The description of nature in its manifold xichness of form,
as o distinet branch of poetic literature, wes wholly unknown
to the Greeks. The landscape ap aulong them merely,
a8 the background of the picturc of which human fignres cone
stitute the main subject. Passions, breaking forth inte
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action, riveted their attention almost exclusively, An active
life, epent chiefly in public, drew the minds of men from dwell-
ing with enthusiastic eaclusiveness on the silent workings
of naturc, and led them always to consider physical pheno-
mena as having reference to mankind, whether in the relations
of external conformation or of internal development® Tt
was almost exclusively under such relations that the conside-
ration of nature was deemed worthy of being admitted into
the domain of poetry under the fantastie form of compaii-ons,
which often present small detached pictures replete with
objective truthfulness.

At Delphi. preans to Spring were sung. | being intended, proba-
bly, toexpressthe delight ofmanat the teamination of the discom-
forts of winter. A natural deseription of winter is interwoven
( ps by the hand of some Ionian rhapsodist) i the

orks and Days of 1lesiod.]  This poem, which is composed
with noble simplieity, although in accordance with the rigid
didactic form, gives instructions 1cguding agrieulture, divee-
tions for different kinds of trade and labows, and cthic pre-
ecpts for o blameless cowmse of life. Tt is only clevated to the
dignity of a Iyiic poem, when the poct clothes the miseries of
mankind, or the cngnisite mythieal allcgory of Epimetheus
and Pandora in an anthropomorphie gmb o the theogony
of Ilesiod, which is composed of many ancicent and dissimilar
elements, we frequently find, as, for mstanee, in the enume-
ration of the Nercides.§ natural deseriptions of the realm of

L}

* Schnaasge, Qeschichie der bildenden Kunite bev den Alten, 1A, i
1848, 5, 128-188.

4 Plut.,de X, 1. apud Delphos,c 9 [anattenpt of Plutarch’s to explain
the weaning of an nscription at the entranco of the temple of Delpht,
—T7r.] Regarding a pawsaze of Apollonius Dy colus of Alexandriv
(Mi: ITist,, ¢, 40), sec Otfr. Muller's List work, Qesch der griceh.
Lntteratur, bd. i, 1845, 5, 31.

% Hesiods Opera et Dies,v. 502-561. Gottling, in Jles. Carm. 1831,

xix,; Ulrici, Qesch. der hellenischen Drchthunst, th. i 1635, 8. 837.
Bernhn.rdy, Grundriss der griech Lutcratur, th, ii s 176. According
to the apinion of Gottfr. Ilernann (()pusculu, vol vi. “ﬁs 239) “ the

icturesque doseﬁgtion given by Tlcsiod of winter, beans all the evidence

5: grm antiquity. v

Mps. Theop, v. 288.2064. The Nercid Mera (Dd., xi. 326; Ii,
xviil, #8), may perhaps be indicative of the &hmphorie l‘isht secn on the
snrfaco of the sea, in the samo mannor as the same word paina dosig-
nates the sparkling dog-star Sirjus.
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-
Neptunc concealed under the significant names of mythiesl
rh?gtwten The Boeotian, and, ixﬁtfd, all the ancient schooly
of poetry, treat only of the phenomena of the external world,
under the personification of human forms.

But if, as we have already remarked, natural descriptions,
whether they delineate the richness and luxuriance of tropical
vegetation, or pourtray the habits of animals, have only
h:come a distinet branch of litcrature in the most recent
tjmes, this circumstance mnst not be regardcd as a proof of
the absenee of suseeptibility for the beauties of nature, where
the pereeption of beauty was #0 intense,* por must we sup-
pose that the animated expression of a s})iﬁt of poctic con-
teplation was wanting to the Greeks, who bave transmitted
to us such inimitable proofs of their ercative facvly, alike in
poctry and in seulpture.  Allthat we are lel by the tendency
of our modein idens 1o discover as dificient i1 this depart.
ment of a1 (it litcrature I+ rather of a negative than of a
positive hind, being evineed less in the absence of snecepti-
Lility than in that f the urgent impul<e to give espression,
in wornls, to the <« niment awahoned by the chaims of nature.
Duceted loss to the inanimate world of phenomena than to
the realities of active hife, and o the inner and spontancous
cmot ons of the mind, the earliest, and, at the same time, the
noblest direetions of the paetic spinst were efic and lyrie. In
these artificial forms, doseriptions of nature can only oceur as
incidental accessories, and not as special ereations of ﬁuﬁo
A the influence of antiquity gradually disappcared, and as
bright beauty of its blossoms fided, thetorieal figures became
more and moro diffused through descriptive and didactie
metry. Thi« form of poctry, which in its earlie-t philoso?hiﬂ&

alf-sacerdotal type, was folemn, erand, and devoid of orna-
ment—as we see exemplified in the poem of Empedocles On
Nature—Dby degrees lost its simplicity and carlier dignity. as
it became more strongly maiked by a rhetorieal character.

I may be }:ennittul here to mention o fow parti
instances in illustration of thése peneral ohscrvations. In
conformity with the character of the Kpus, we find the most
attractive scence of nature introdueed in the Hamcric songs
merely as socondary adjuncts. “ The shepherd rcjoices in
':“.Oompm Jocobs, Leben vnd Kunst der Alten, bd., 1, sbih, b
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the stillness of nignt, in the purity of the sky, and in the
radiance of tho vault of heaven; he hears afar the ru
of the mountain toirent, as it pursues its foaming course
swollen with the trunks of oaks that have becn borne
by ity turbid waters.”™ The sublime description of the
eylvan loneliness of Parnassus, with its sombre, thickly-
wooded and rocky valleys, contrasts with the joyous pictures
of the many-fountained poplar groves in the Phaacian island
of Scheria, and especially of the land of the Cyclops, * where
meadows waving with lusuriant and succulent grass encirele
tho hills of unpruned vines.”{ Pindar, in a dithyrambus in
praise of spring, recited at Athens, sings of the carth
covered with new-born flowers, when, in the Argive Nemwn,
the first opening shoot of the palm announces the coming of
spring.” Then he sings of Ftna as “the pillar of
heaven, the fosteier of enduring snow;” but he guickly turns
away from these terrific forms of inanimate nature, to celebrate
Hiero of Syracuse, and the victorious combats of the Greeks
with the mighty racc of the Persians.

‘We must not forget that Grecian sccmery presents the
peculiar charm of an intimate association of land and sea, of
shores adorned with vegetation, or picturcsque? girt round
by rocks gleaming in the light of aeral tints, and of an occan
beautiful in the play of the ever-changing brightness of its
deep-toned moving waves.

Although to other nations, sca and land, in the different
pursuits of life to which they give rise, appeared as two sepp-
rate spheres of nature, the Greehs—not only those who m-
habited the islands, but also those occupying the southern
portion of the continont—enjoyed, almost everywhere, the
aspect, of the richness and sublime grandeur imparted to the
seenery by the contact and mutual mfluence of the two ele-

* Tlins, viil. 856-559; iv. 452-455; xi. 115-119, Compare also the
erowded but animated description of the animal world, wiuch precedey
ths roview of the army, ii. 468-475.

4 Od., xix. 431-445; vi. 200, ix. 115-199, Compare also “the vere

of the grovo” near Calypeo's grotto, “ where oven an
would with admiration, rojof in the beautiful view,”
Talgnda, i 100463 ando:homprdmm % Dhita vt 1ig "é‘&"’"‘o‘::
H cinqus, 13-130.
g:ﬁ. bus of Pindar, see Bockh, Pindari Opcra, t. ik
>



DILSOBTPTIONS OF NATURE DY THE iREEKs, 377

ments. How can we suppose that so intcllectunl end highly
gifted a race should have remained insensible to the of
the forcst-crowned cliffs on the deeply-indented shores of the
Mediterrancan, to the silent interchange of the influences affect-
ing the surface of the carth, and the lower strata of the
atmosphere at the recurrence of regular seasons and hours,
or 1o the distribution of vegetable forms? Xow, in an age
when the poetic feclings were the strongest, could this
active state of the senses have failed to manifest itself in
ideal contemplation? The Greek regarded the vegetable
world as standing in & mamfold and mythical 1clation to”
herots and to the gods, who were supposed to avenge
cvery mjury inflicted on the trees and plants sarred to them.
Imagination animated vegetable forms with life, but the
types of poetry, to which the peculiar direction of mental
activity among-t the ancient Ghechs limited them, gave only
a partiil dovdlopment to the deseriptions of natwal scenory.
Occeasionilly, however, even in the writings of their tragie
ts, & doep sense of the beauty of natwme breaks forth
in animated dcoscriptions of seenery m the mmdst of the most
exeited passions, or the deepest tones of sadness,  Thus, when
(Edipus 15 approaching the grove of the Eumcaides, the chorus
~ings * the noble 1esting -place of the illustiious Colonos, where
the mclodions nightingale loves to tarry and pow forth its
clcar bt plamtive notes ”  Again, 1t sings * the verdant
gloom of the thichlv manthng vy, the nmeissus med in
hegveuly dew, the golden-beaming crocus, and the y and
ever fin h-sprouting olive-trce.” # dSophoeles strives to extol his
native Colonos, by placing the lofty form of the fated and royal
wanderer by the brink of the sleepless waters of Cephisus,
surrounded by soft and bright seenery. The repose of nature
heightens the impression of pain called forth by the image of
the noble foun of the blnd sufferer, the victim of mysterious

* @d Colon, v. 668-719 Amongst dolineations of meemery, indi
cative of a decp foclng of nature, I would here further mention, the
d 1on of Cithwron i the Bacche of Euripides. v. 1045 (Lenke,
N Greece, vol. 1i. p. 370), where the mcssenger ascends from the
valley of Asopus, the reference to the sunrite in the valley of Dell})bﬂ.
n the Jon of Euripides, v. 82, and the gloomy pisture in the Hymm .
v» Delos, v. 11, by Callimachus, in which tho holy Delos is yopresentest
w surrounded by sea-gulls, and scourged by tempestuons waves,
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and fital passion. Euripidos® also delights in picturesque
descriptions of « the pastures of Messminlind Lnﬂl:nia. which
under on ever mild shy, are refreshed by a thousand fountains,
and by the watcrs of the beautiful Pamisos.”

Bucolic poctry, which originated in the plains of Sicily,
and populaily inclined to the di ymatic, has been justly termned
a transitional form. Its pastoral epics deseribe on a small
scalc human beings rather than natural seenery; and in this
form it appears m its greatest perfection in the winings of
Theocritus. A soft clegiac elcment is peculiar to the idyl,
as if it had emanated from * the longing for some lost idea,”
as if in the breast of mankind, a certain touch of melancholy
wus cver mingled with the decp fechngs awakened by the
aspect of natue

tee Hcllenie poetry ¢vpired with the ficedow «f the
Greehs, and bhecame decenptive, dvlvtie, «ul inctractive,
Astronomy, geography, huntime and fishing, weic convated
in the time of Alexander mto ohjccts of poctie consideration
and often admned with a romakabl  degiee of metneal
skill. 'The foms and habits of ammals ae depcted w.b
grace, and not unfrequently with sach accuraey that the pra
ticular genera or cven spe. may be rceognizcd by the
classifying naturalist of the prescnt day AT these compo
sitions are, however. wholly wanting m that snner i —s} ¢
inspired contemplation of n tuve—by whuch the cxternalwe '*
becomes to the poet, almost unconscion-ly to huneell a «!
ject of his imagination. The prcpounderance of the deseri)
tive element rhows itself m the forty-cight canto. of th
Divmysiara of the Egyptian Nonaus, which 1e 1anathalle
for their skilfully artistical versfication  The poct dwells
with pleasure on the delmeation of gicit convulsions of
nature; he makes-a fire hawrdled by hehtmng on the woody
banks of the JIydaspes, burs up ¢ven the fishes in the bed of

* Aeccording to Strabo (ib vin p 366, Casaub), who necuses tho
tragedion of giving a geom:%)hmllg wmcorzeet boundary to Ll This
beantiful passape of Murydes ocenrs m the Cresphontee  The de-
seription of the excellenvo of the district of Messems, is intimately
connseted with the expostion of 1ts polikeal relation®, as, for mstanee,
the division of the land amongst the Herachdee, The dehncation of
nature I8, thorefore, here too, as Béckh ingemously remarks, associatcd
% ith human interests.
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the river; and he shows how ascending vapours occasion
the meteorological processes of the storn and electrie rain.
Although capable of writing romantic poctry, Nonnus of
Panopolis is remarkably wnequal in his style, being at one
time animated and exciting, and at another tedious and
verbose

A devper feeling for nature and a greater delicacy of sensi-
bility i~ wanifested in some portions of the Greck .Anthol
which has heen transmitted to us in such various ways,
fiow tuch different epochs. In the graceful tranclation of
Jacobs, everything that relates to animal and vegetable forms
has hwen colles ted in one section,—these pascages being small
pictnes, consisting in moct eases. of mere wlinsons to indi-
vidual forms  The plame tree. whiele * aLed-hos amid ity
branches the grapc swielling with juice.” awd which dn the
time of Divaysius the lder, tivst ponetrared from Asia Minor
throveh the idand o Diomede.. to the slicros of the Sieilian
Anapus, i, prhay -, too oftn inttodueed; stifl, en the whole,
the ancicnt mind <hows it If more inelived in these son,
and cpigrams, to dwddl on the ammal than on the vegetable
world "The verpalidylof Melrager of Gadara in Cwlo-Syria, ie
a noble and at the same time a more considerable compositic u.®

On acconnt of the renown attached from ancient timoes to

the spor, [would mot emit to montion the deseripticn of the
.

* §hlea Cigra,od Mmoo, p 5 Compare Jacobs, Lebeoh und
Kt s After W v alth 1wy abth, 10 @ 150-190. Zenobetti
Believed himeclt 40 Liae hoon the ot to discover Meleagess pocia on
Spuwe, in the widdic ol the eiehtecnth contury, (Mel. Gadareni in
Ver Ldylhon, 1159, p by, ««« Brundin JAnal, t. iii. p 105, There aré
two fine «ylvan poems of Muranos in the Awthol. Qreeca, ii. 511 and
§12,  Mcleager's poun contiasts well with lhe praise of Spring in
the celogues of Mumerins, n ~ophust, who was teacher of rholorie at
Athens under Julian, The style, on the whole, is cold and profuscly
ornate, but in some parts, cspecially in the descriptive portions,
writer sometimes approrimates eloly to the modern way of consi
nature. Humerti Sophiste Ecloge et Declamationes, od. Wernsdo
1790, (Oratio iii. 5-6, and xxi. 5.) It seems extraorcinary that the
lovely situation of Constaniinople shonld not have inspired the nophiste
(Orut. vii. 5-7; avi. 3-8). Tho passupes of Noupus, reforrod to in the*
text, occur in J)ionys. ed. Peiri Cuneei, 1610, lib. ii. p. 70, vi. §. 199,
xxiii. p. 16 and 619, xxvi. p. 694. f’unmarenluoo«wmﬂ: onnLe
von Panopolis, der Dichter, 1817, 8. 8, 16, 2L,/
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wooded valley of Tempe, as given by Zlian,* probably in
imitation of some oarl?;- notig; by Dicearchus. It is the
most detailed description of natural scenery by any of the Greck

writers that we possess; and althouglh topographical, it
1s also picturesque, for the shady vale is animated by the
Pythian prorcssion (theoria.) « which breeks from the sacred
laurel the atoning bough.” In the later Byzantine cpoch,
about the close of the fourth century, we meet more frequently
with desciiptions of seenery interwoven in the romances of
the Greek prose wiiters, as is cspecially manifested in the
pastoral romance of Longus in which, however, the tender
scenes taken from lifc greatly excel the expression of the sea-
sations awakened by the aspeet of nature.

It is not my object in &2\ 1tesent work, to extend these
referenecs beyond what my own special recollection of par-
ticular forms of art may enable me to add to these general
considerations of the poetic coneeption of the eaternal world.
I should here ¢uit the flowary encle of Grecian antiquity.
if, ip & woik to which J have ventmed to prefix the title
of Cosmos, 1 could pass over in silence the description of
naturo with which the pseudo-Aristotelian book of Cosmos,
or, Order of the Universe, begms. It describes ¢ the earth as
adorned with luxuriant vegetation, copiously watered, and (as
the most admirable of all) inhabited by thinking beings.” !
The rheterical colour of this 1i¢h picture of nature, so totally
unlike the concise.and purely seientific mode of trcatment
characteristic of the Stagirite, is one of the many indicatiots
by which it has becn judged that this work on the Cosmos is
not his composition. It may, in fact, bo the production of

¢ Zlliani Var. Hist. et Fragm., lib. iti. cap. 1. p, 139, Kubn,
Compare A, Buttmann, Quest de Dicwarcho (Naumb., 1882, p 32)
and Geogr. gr. min, ed Qail, vol i1 pp 140-145, We observe 1 the
{ragio poet Cheeremon a remarkable lovo of nature, and y & pre-
dilection for flowers which has been compared by 8ir Wilham Jones to
the sentiments evinced in the Indian poets. Bee Welcker, Griechische
Tragddien, abth, il s, 1088,

4+ Longs Pastoralva (Daphnis et Clioe, ed. Seiler, 1843,) b, i. 9; il
12, and iv. 1-8; pp. 82, 125, 137. Compare Villemaine, Nur les
Romans grece, in his Mélanges de Lilifrature, t ii. pp. 435-448, where
Lw‘;:.i: sompared with Bernardin dp St. Pierre.

+ do- , de Mundo, cap. 8, 14-20, p. 393, Bekker,



DESCRIPTIONS OF NATURE BY THE GREEKS 381

Agulcius,* or of Chrysippus,t or of any other author. fn
the place of the passages rclating to natural scenery which
we cannot venture to ascribe to' Aristotle, we possess, how-
ever, a genuine fragment which Cicero has preserved to
us from a lost work of Aristotle.}] It runs thus:—*If
there were beings who lived in the depths of the carth, in
dwellings adorned with statucs and paintings, and everything
which is possessed in rich abundance by thosc whom we
estcem fortunate; and if these beings could receive tidings
of the power and might of the gods, and could then cme:
from their hidden dwellings through the open fissures of
earth, to the places which we inhabit: if they could suddenly
behold the 1em-t.‘n, and ﬂl}: shoa. ;mddthc vault of heaven; could
recognise the expanse of the cloudy firmament and the might
of the winds of heaven, and admire the sun in its ma’;:sgty,
beauty, and radiant effulgence: and, lastly, when night veiled
the earth in dmkness, they could behold the starry heavens,
the changing moon, and the stars rising and sctting in the
unvarying course ordained from cternity; they would surely
caclaim, ¢ there are gods, and such great things must be the
work of their hands.’”” Ithas been jJustly observed, that this
passage is alone sufficient to corroborate Cicero’s opinion of
“the golden flow of Aristotle’s cloquence,”§ and that hin
words are ed by something of the inspired force of
Plato’s genius. Such a testimony to the cxistence of the
heavenly powers, drawn from® the beauty and stupendous
greatness of the works of creation, is rarely to be met with in
theworks of antiquity.

* Sco Stalr, Aristoteles bei den Romern, 1884, 8. 178177, Osann,
Beutrdge zur griech. und rom. Latteraturgeschichte, bd. i, 18835, &,
165-192, Stahr (. 172) supposes, hke Hcumonn, that the present
Greck is an nlierod translation of the Latin toxt ef Apuleins. The
latter says distinctly (de Mundo, p. 250, Bip.), ¢ that he has followed

o and Theophrastus, in tho composition of his work.”

% Osann, op. cit., 8. 194-260. .

1 Cicero, Ie Nutura Deorum, ii. 87. A passage wm which SBextus
Empiricus (adversus Physicos, ib, ix, 22, p. 554, Fabr) instanccaa
similar ion of Aristotle, deserves the more attontion from the
fact that :{: same writer shortly beforo (ix. 20) alfudes to another work,
of Aristotle (on divination and dreams) which is also lost to us.

§ * Aristoteles flumen orationis aurenm fundens.” Cic., .Acad. Quast.,
il cap. 88. (Compare Stahr, Aristotelia, th. ii. & 161, and .4 rixioteles
bei dem Romera, 6. 53.)
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That which we miss in the works of the Greeks, I will not say
from their want of susceptibility to the benaties of nature, but
from the direction assumed by their literature, is still more rarel
to be met with amongst the Romans. A nation which, ina
ance with the ancient Sicilian habits, cvinced a decided prediloc-
tion for agriculture and othez rural pur<uits, might have justified
other expectations; but with all their disposition to practical
activity, the Romans, with the cold severity and practical
understanding of their national character, were less susceptible
of impressions of the sense« than the Grechs, and were more
devoted to every-day reality than to the idealising poctie con-
templation of natme  These differences in the habits and
feelings of the Grecks and Romans, are reflected in their
literature, us is ever the case with the intellectual eapression
of national character. Here, too, we must notice the achnow-

dufference that exists in the orgame structure of their
respectis e languages, notwithstanding the affinity between the
races. The langunge of ancient Latium possesses less fleaibi-
lity, a more limited adaptation of words, a stronger character
of “practical tendency,” than of ideal mobility. Moreover,
tho iredilccﬁon evinced in the Augustan age for imitating
Groek images, must have been dctimental to the free out-
pouring of native fechings, and to the free eapression of the
natural bent of the mind; but still there were some powerful
minds which, inspircd by love of countiy, were able by
creative individuality, by clevation of thought, and by the
gentle grace of their representations, to surmount all these
obstacles. The gmeat pocin of natwe, which Lucretius hat <o
richly decked with the charms of his poetic genius, embraces
the whole C'osmos. It has much affinity with the writings of
Empedocles and Parmenider, the archaic diction of the
versifieation heightening the carnestness of the descriptions.
Poetry is here elosely inferwoven with philosophy, without,
however, falling into that frigidity of style which, in contzast
with Plato’s richly fanciful mode of treating nature, was so
severely blamed by Menander the Rhetorician, in the sentence
be pronounced on the Hymns of Nature.* My brother has

¢ Meanandri Rheloris Comment. de Encomyis, ex rec Heeren, 1785,

icap 5 g) 38, 39. 'll‘go se&:e &itie b)er;:s tliliaehdi&mtil:e poe;
nailire, & compogition, (Jvyoirepor W] e forces

natae are bnn&ttl forward divested of thelr personality—Apollo as
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shown with much ingenuity the striking analogies and differ.
ences which have arisen from the amalgamation of metaphysi.
cal abstractions with in the ancient Greek didactic
ms, a8 in the works of Lucrctius, and in the episode
hagavad of the Indian Fpic Malabharata® The great
physical j]mzture of the universe by the Roman poct, contrasts
in its cold doctrine of atoms, and in its ficquently visio
geognostic hypotheses, with his vivid and animated delinea-
tion of the advance of mankind from the recesses of the forest
to the pursuit of agrculture, to the contiol of natwal forees,
the more clevated cultivation of mind and languages, and .
through the latter to socinl crvilisation { When 1n the midst
of the active and busy Lfe of the statesman, and in a mind
exerted by political passion,akeen suscqitxblhty for the beanties
of natwe and an ammated love of 1ual solitude stall subsists,
its somece must be derved from the depths of a great and
noble character. Cicero s wntings testify to the tiuth of this
asscition  As 15 genctally hknown, many points m lus book
1)~ Legebus, and m that De Oratvre, are copied fiom Plato's
Pladius;t yet s delmcations of Itahan nature do not on

1.ht, Jur as the concentration of all the phenomena of the atmos
phere, and Jumtcr as heat  Plutaich al o ndicules the ro called posms
of niure, wluch havo only the form of poeiry (de aud poct, p 27,
Meph) Acwording to the Stginte (de Poet, ¢ 1), Yanpedocles was
more a physiolo st than a poct, and has notlung 1 common with
Homer, but tho thythuned measure wsed by both

* “1t may appoar sngular, but yci 1t 1 not the less correet, to
vitefipt to connect poetry, which rejoiccs everywhere m vauety of form,
colour, and character, with the sunplest and most abstiact ideas.
Poetry, science, philoophy, and history are not necessanly and esten-
tially divided, they are umited wherevet man 1s glill m univon with tle
particular stage of lis duvidopment, o1 whenever, from a tiuly poctie
mwood of muud, ho can m 1mimation bumng hrmelf back to 1"
Wilhem von Humbioldt, Qesamumelte Werle, bd 1 8 98-102, (Com-
pare also Bernhady, Rom Luttaiatur, 8 215 218, and Pried Schlegel,
Sammilwhe Werke, bd 1. 8 108 110) Cicero (Ad Quint tfratrem,
1 11) ascubes, if not pettishly, at any rate very seicrely, more tast
than creative talent (1ngemsum) to Lucieting, who has been #o highly
praised by Vlrill, Ovid, and Quintdian, .

L e bliaddr, 5. 250 Clocro, de Lega i G 2,18,713,6
to, r., p. 230, Cicero, de Leg, L. 5, 14; , 1 8,]
(Comparo Wagner, (Fommmt ep. in Cre. de Lep, 1614, p. 6); Cla

de Oratore, i. 7, 28, (p 15, Lllendt.)
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that account Jose any of their individuality. Plato extols in
gencral terms, * the dark shade of tho tln a]i -leaved pla.ne-
tree; the luxuriance of plants and herbs in
oftlmr bloom; and the sweet summer breezes wlnoh fan the
ing swarms ofgrnnashg .” In Cicero’s smaller
sketches of nature we as late tely been remarked by an
intclligent enquirer,* all things described as they still exict in
the actual landscape, we sce tho Liris shaded by lofty poplars,
and as we descend from the steep mountain behind the old
towers of Arpinum, we sce the grove of oaks on the margin
of the Flbrcnus, and the island now called Zsole di Curnello,
which is formed by the division of the stream, and whither
Cicero retired in order, as he said, to “ give himself up to
meditation, reading, and writing.” Arpinum, situated on the
Volseian hills, was the birth. place of the great statesman,
and its noble sccnery no doubt cxcreised an influence on his
charadter in boyhood. Unconsciously to himsdlf, the external
aspect of the surrounding scenery impresscs itself upon the seul
of man, with an intensity corresponding to the greater or less
of his natural susceptibility, and becomes closcly inter-
woven with the decp original tendencies and the free natural
disposition of his mental powers.

n the midst of the eventful storms of the year 708
(ﬁ'om the foundation of Rome), Cicero found consolation in
his villas, alternately at Tusculum, Al'pmum, (" umeea, and
Antium. Nothmg can be more delightful,” he writes to
Atticus,t * than "this solitude—nothing morc charming than
this country place, the neighbouring shore, and the view of the
sea. In the onely Island of Astura, af the mouth of the river
of the same name, on the showe of the Tyrrhenian seq, no
human being disturbs me; and when carly in the morning I
retire to the leafy recesses of scme thick and wild wood, I do

d Sa 8. 481-434 of the admirable work by Rudolph Abcken, Rector
the Gymnasium at Ombruck which appeared in 1835, under the
of Otcero in seinen Brigfen. The important addition relative to
of Cicero is b H Abcken, the learned nephow of the
o was formerly chup to the Prussian Embassy at Rome, and
rb in tho imj ortmt Eg{iptuu expedition of Professor
Y m.&o phce oft Valery, Voy. hist. en
P 421
Ep. ad .Amam, xii. 9 and 15.

??g

thet

;%'i

+



DESCRIPTIONS OF NATURE BY THE ROMANS,  3BS

uot leave it till the evening. Next to my Atticus nothing is
+0 doar to me as solitude, in which I hoki communion with
philosophy, although often interrupted by my tears. 1 strug-
gle os much as I am able against such cmotions, but as yet
I am not equul to the contest.” It has frequently been
remarked, that in these letters and in those of the younger
Pliny, passages are met with which manifest the greatest
harniony with the expressions in use amongst moderg senti-
mental writers; for my own part, 1 can only find in them the
cchoes of the same decp-toned sadness, which in every age
and in every race bursts forth from the recesscs of the heavily.*
oppressed bosom.

Amid the general diffusion of Roman literature, an ae-
quainthnee with the great poetic works of Virgil, Iorace,
and Tibullus is s0 common, that it would be superfluous to
dwell on individual examples of the tender and cever wakeful .
censibility to nature, by which some of these works are ani-
mated. In Virgils gieat Epie, the nature of the poem tends
to make descriptions of scenery appear merely as accessories.
ovcupying only a very small space. There 15 no individual
portraiture of particular localities,* but a decp and intimate
comprehension of natrre is depicted in soft colours. Where,
for instance, has the gentle play of the wases, or the stillness
of night been more happily described? And how well do
these pleasing pictures contrast with the poweaful description
ot the buisting tempest in the first book of the Georgics,
and the pictwie in the Fneid of the voyage and landing at
the Btrophades, the crashing fall of the rock, or the flatnes
cmitied from Mount Xtna. |

From Ovid, we might have expected as the fruit of his long
sojourn in the pluins of Tomi in Lower Mosin, a poctic de-
seription of the marshes, of which, however, no account bas

* The passages from Virgil, which are adduced Ly Malte-Brun
(Annales des Toyanes, 1 1. 1808, pp 286-266,) as local descriptions,
merely show that the poct had a knonledge of the produce of different
countrics, a8 for instance, the safiron of Mount ''molus, that he was
acquainted with the meense of the Sabeans, and with the frue namps of
feveral small rivers, and that even ihe mephitic vapours which rise
l‘fl'.om a cavern in the Apennines ncar Amsanctue, were not to

im,
+ Virg., Georg, i. 356 393; iil 349-880; .n., iif, 191-211; v,
246 -251, xii. 684689,
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- been transmitted {0 us from antiquity. The exile did not
indeed sec that kind of steppe-like plain which in summer is *
densely covered with juicy plants, varying from four to six
foet in height, and which in every breath of wind t the
aspoct of & waving sea of flowering verdure. place of
his banishment was a desolate swampy marsh-land, and the
broken spirit of the poet, which gives itsclf vont in unmanly
lamentation, was preoccupiod with the recollection of the
enjoynfents of social life and the political occurrences at
Rome, and thus remained dead to the impressions produced
by the contemplation of the Seythian desert, with which he
was surrounded. As a compensation, however, this highly
gifted poct, whose descriptions of nature arc so vivid, has
given us, besides his too fiequently repeated representations of
grottocs, springs, and * calm moon-light nights,” a remurk-
ably characteristic, and even geognostically important delinea-
tion of a voleanie ciuption at Mcthone, between Epidaurus
and Troezene. The passage to which we allude, has already
been cited at another part of this work.* Ovid shows us, as
our readers will remember, ¢ how by the force of the impr-g-
nated vapour, the earth was distended like a bladder fiflled
with air, or like the skin of the goat.”

It is especially to be regretted that Tibullus should have
left no t composition descriptive of the individual cha.
sacter of nature. Amongst the pocts of the Augustun age, he
belongs to 1he few, who being happily strungers to the Alea-
andrian learning, and devoted to scclusion and o rural Jife,
drew with fecling and therefore with simplicity from the
resources of their own mind. Xlegies,} of which the land-

* Compare Ovid, Met., i. 568- 576; iii 155-164; iii. 407-412; vii.
180-188; xv. 296-3068; Trwt, hb. i, LI. 3, 60; lib. iii,, Bl 4, 49;
Bl 13, 15; Eax Ponto, 1ib. iii. £p. T-9, a3 mstances of scparate pictures
of natural scencry. Therc is a pleasant dercription of a spring at
Hymettus, beginning with the verse,

“Esi prope purpurcos colles florentis Hymetti,”
{Ovid, de Arte. Am. iil. 687), wluch, ag Rors has remarked, is one of the

- pare instances that occur of individual delineatiouns of nature, referring
to m definite locality. The poet describes the fountain of Kallia sacred
toA te, 80 celebrated in antiquity, which breaks forth on the west-
on of Hymettus, othorwise so scaniily supplied‘with water. (Sce
]:h'"ua" to Profossor Vuros, in the (riech. medicin. Zeitachrift,

de

+ Tibuilas, ed, Voss, 1811, Eleg,, Lib, 1. 6, 21-34; 1ib il L 37-66.
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scape ouly constitutes the und, must certainly be
regarded as mere pictures of social habits, but the Lustration
of the Fields, and the Sixth E]qfly of the first book show us
what was 10 have been expected from the friend of Ilorace
und of Messala.

Lucan, the grand<on of the rhetorician M. Annseus Sencea,
catainly resembles the latter too much in the 1hetorical orra
tion of his diction. but yet we find amonget his worhs an
admirable and vividly tiuthful picture of the destruetion of a
Duuidic forest,* on the now trecless shores of Marseilles.
The half-severed oaks support themeclves for a time by
lenning tottering against each other: and stripped of their
leaves, sufter the first 1ay of light to pierce their awful and
«acied gloom.  Ile who has long lived amid the forests of the
New World, must feel how vividly the poet witha few touches
has depicted the Imuriant grovth of tices, whose colossal
1 'mains lie buricd in <ome of the turf moors of France. Tn
the didactic poem of Fima by Lueilius the younger, n fiiend
of L. Annxus Neneed, we certainly meet with a truthful
& kcupti(m of the phenomena attending the eruption of a
voleano; but the conception has much less of individuali
than the work cntitled Atna Ihalogus,i by Bembo, of whi
we have already spoken in terms of praise.

When, finally, at the ¢lose of the fouth century, the art of
poctry in it« grander and nobler {foms, faded away, as if
~vhausted, poctie cmanations, stripped of the charms of crea-
tive fancy, turned aside to the batzen 1calitics f seicnee and
of fcteription. A cctain oratorieal pohsh of style could
not compensate for the diminivhed sweceptibility for natare.
and an idealising inwpiration. , As a production of thie
unfruitful age, in which {he poetic (lement only appeared s
an ineidental external adoinment of thought, we may instunce
a poem on tho Mosclle by Ausonius. A< a native of Aqui

* Tuean, Phors., iii. 100-452 (vol i. p. 8374 8%4, Weber).

4 The poem of Luciling, which is very probably a part of a large

tic work, on the natural charactermsticy of Sieily, wns ascribed
by Wernsdorf to Cornelius Scverus. The passages especially worthy
of aticution are the praicen of general knowledge considercd as “the
frts of the mind,” v. 270-280; the lava currcnis, v. 360-370 ‘and
474-515; the cruptions of water at tho fool of the voleano (%), v. 385;

the formation of puwmice, v. 425 (p. xvi-ax. 82, 42, 46, 50, 55, od.
Jacob, 1826,) o @ P
2¢c2

.
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“tanian Gaul, the poct had accompanied Valentinian fn his
campoign against the Allemanni. The Mosellas, which was
composed in ancient Treves,* deseribes in some parts, and
not ungracefully, the already vine-clad hills of one of the
lovcliest of our rivers, but the barren topography of the
vountry, the cnumeration of the streams ﬁlﬁi:g into the
Mosclle, and the characleristic form, colour, and habits
of some of the different species of fish that are found in
“hese watcrs, constitute the main features of this wholly
didactic composition. .

In the works of the Roman prose writers, among which we
have already cited some remarkable passages by Cicorn,
descriptions of natural scenery are as rarc as in those of
Greek authors. It is only in the writings of the great his-
torians, Julius Cwsar, Livy, and Tacitus that we meet with
some examples of the contrary, where they are compelled to
deseribe battle fields, the crossing of rivers or difficult moun-
tain passes, in their narrations of the struggle of man against
natural obstacles. In the Annals of Tacitus, I am clmnped
with tho deseription of the untoward passage of Germanicus
over the Amisia, and the giand gepgraphical delincation of
the mountain chains of Syria and Palestine.} Curtins has
loft us a fine natural picturc of a woody desert to the west of

* Decir Magnr Ausonii Mosella, v. 189199, pp. 15, 44, Bocking,
Seo also the notice of the fish of the Moselle, which is not unimportant
with referenco to natural history, and has been ingeniously applied by
Volencicunes, v. 86-150, pp. 9-12, and contrast it with Oppian (Bern-
hardy, Griech. Litt,, th. ii. 8. 1049.) The Orthinogonia and Theriaca
of Mmilius Macer of Verona (imitations of the works of Nicander of
Colophon) which have not come to us, belonged to the same dry didactic
style of pociry which treated of the products of nature. A natural
description of the southern coast of Gaul, which is to be found in a poeti-
col narrative of a journey hy Claudius Rutilius Numatianus, a staicsman
nnder Honorius, is more attractive than the Mosello of Ausonins, Ruti-
1ius, who was driven from Rome by the irruption of the Gauls, i return-
{ng to hie cstates in aul. We unfortunately possess only a fragment
of the second book of this poem, and this does not take us beyond the

uarries of Qurara, Seé Rutilii Olaudii Numatiani de Reditu suo
¢ Roma in Galliam Narbonensen) libri duo, rec. A. W. Zumpt, 1840,
xv, 81219 (with a fine map by Kiepert), Wernadorf, Pocie Lat.

;'%*‘“3"“%‘%%.24 Hist,, v. 0. The only fragfent preserved
ac. Amn., i ; Hist,, v. 6. Theon ent
by the Bhetorician Senora, (Suasor., i. p. 11, Bipont) that we pogeess of
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Hmtom&ylos, through which the Macedonian army had to”
pass in the marshy region of Mazanderan.® I would refer
more circumstantinlly to this passage if our uncertainty as to
the age in which this writer lived, did not prevent our
deciding what was duc to the poet’s own imagination, and
what %as derived from historic sources.

The great cncyclopeedie work of the elder Pliny, which, by
thie richness of its contents, surpasses any other production or
antiquity, will be more fully considered in the sequel, when
we'enter on the “ history of the contemplation of the universe.”
I'he natural history of Pliny, which has exercised a powerful
influence on the middle ages, is, as his nephew, the younger
Pliny, has clegantly remmked, * manifold as nature itself.”
As the creation of an irresistible passion for a comprehensive,
but often indiseriminate and inegular accumulation of faets,
this work is uncqual in style, being sometimes simple and
narrative, and sometimes full of thought, animation, and rhe-
torical ornament, and from its very character, deficient in
individual delineations of nature: although wherever the con-
neftion existing between the active forees of the universe,
the well ordered Cosmos (nature maestas), is made the
objeet of contemplation, we cannot wistuke the indications
of a true poetic inspiration.

We would gladly instunce the pleasantly situated villas on
the Pincian hiﬁ. at Tusculum and Tibur, on the promontory of
Misenum, and at Puteoli and Baire, as proofs of o love of

o heroie poom, in which Ovid's fricnd Pedo Albinovanus deseribes the
deeds of Germanicus, likewise deseribes the unfortunate pascage of the

ms (Ped. Albinov., Flegie, Amst, 1703, p. 172). Seneca consilers this
dexeription of tho stormy waters as more picturesque than any passage
to be found in the writings of the other Roman poots. e remarks,
however* Latint declamatores in Occani descripitone non nimis vigu-
erunt ; nam aut tumide scripserunt aut curiose. -

* Curts in Alex. Magno., vi 16. Compare Droysen, Geach. Alex-
anders des Grossen, 1883, ». 265. In Quast. Natur., lib. iii. ¢, 37-30,
Pp. 877-686, ed. Lips. 1741, of the too rhetorical Lucius Annssus Sengea,
i&hm sa mfnarka le de(;cription ofdone of the several instances g the

estruction of an originally pure aud snbsequently sinful race, by an
almost universal delugo, eo{nmencing with the words, Cum fatalis tlice
diluvii venerit; and terminating thus: peracto exitio generis huthand
extinctisgue pariter feris in quarum homines ingenia transicrant. Bee
also the descri of chaotic terrcsirial revoldtions, in Bhagavaia:
LPurana, bk, iil. ¢ 17 (ed. Burnouf, t. L p. 4¢1), )
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nature amongst thc Romans, bad not these buildings, like
those of Scaurus and Meeenas, of Lucullus, and Adrian, been
overstocked with edifices, designed for pomp and display;
temples, theatres, and race-courses alternating with aviaries,
and houscs for 1earing snails and dormice. The jelder
Scipio had surrounded his simpler country house at Yitur.
pum with towers in the castellated style. The name of
Matius, a friend of Augustus, has come down to us as that of
the person, who, in his love for unnatural stiffness, first caused
trees to be cut in imitation of archifectural and plastic pat-
terns. The letters of the younger Pliny give us a charming
description of iwo of his numerous villns, Laurentinum and
Tascum.# Although in thes two bwldings, surrounded by
cut box-trces, we meet with a greater number of objects
erowded together, thm we with our ideas of nature would
esteem in accordance with good taste, yvet these doscriptionq,
a8 well as the imitution of he valley of Tempe in the Tibar-
tine villa of Adrian, show us that a love for the free enjoy-
ment of nature was not wholly lost sight of by the Roman
citizens in their love of art, and in their anxions solicitude for
their personal comfort in adapting the locality of their country
nouses to the prevailing relations of the sun and winds. It
is gratifying to be able to add, that this enjoyment was less
disturbed on the estutes of Pliny thun clsewhere, by the
revolting featwres of slavery.  This wealthy mwm was not
only one of the most learned of his age, hut he likewise
* Plin,, Epirt, ii. 17; v. 6; 18 17, Phu, Hit. Vat, xii 6; Hirt,
Gosch. der Daukunst bei den Altcn, bdai. » 211, 291, 876.  The villn
Laurentina of the younger Pliny, wa. situsled near the mesent Tone
di Paternv in the littoral valley of P.tombara, cast of Ostia, see Viaggio
da Ostia a la villa di Plinio, 1802, p. 9, and Le Laurcutin, by
Haudeleourt, 1888, p. 62. A deep fecling for natme is expressed in
the fow lines which. Pliny wrote frow Laurentinum to Minutivg Fun-
denus, “ Mecum tantum ct cum Libdllis loquor. Rcelam swnceramgue
wilsm ! dulee otewm honestumgue! O 1are, o littus, verum sec ebumque
oeioy | gquam mulia invenitis, quam wmulta dictatis!” (. 9.
s was pemuaded that the origin in Taly during the fifteenth umg
sfxteenth conturics of that stiff and systematic stylo of gnrdmiégl
.o the French, in contradistinciiou to, the freer mode 'I::E
gard of the English, and the carly tasie for wearisome and
Iines, i to be secribed to & wish of imitating that which Pliny
younger has dosctibed in Lis letters (Geschiche der Baskunst bed
Algom, th, il & 860).

-
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entertained feelings of humane compassion for the cnsluved
condition of the people, o sentiment which was Lut seldom
expressed in antiquitg'. On the cstates of the younger Pliny
no fetters were used; and the slave was permitted freely to
bequeath, as a cultivator of the soil, that which he had
acquifll by the labour of his own hands.*

. No deseription has been transmitted to us from antiquity of
the eternal <now of the Alps, reddened by the evening g

ar the morning dawn, of the beauty of the blue ice of the gla-
ciers, or of the sublimity of Swi « nataral scenery, although
statesmen and generals, with men of lctters in their retinue,
continually passed through 1elvetia onftheir 10ad to Gaul. All
these travdllas think ouly of complaining of the wretchedness
of the roads, and never appear to have pud any attention
to the romantic beauty of the <cenery 1]£,rough wluch they
passed. It is cven known that Julius Cx<ar, when he was
rcturning to his legions in Gaal, employed his time whilst he
was passing over the Alps in prep g a grammatical work,
cnffitlid De .lnalogia | Saline Italiens, who dicd in thestima
oi'F‘mjam, when HSwitzealand was aheady considerably culti-
rated, describes the 1cgon of the Alps us a dicary tnd barren
wilderness,? at the <ame tume that Le etols with admiration
the rocky 1avines of Italy, and the woody shores of the Liris
(CGimigliano) § It is also worthy of notice, that the remark
able appearance of the jointed basdtie columus which are <o
frequently mct with, assoc.ated in groups, in central France,
on ghe banks of the Rhiue, and in Lombardy, should never
have licen deseribied or even mentior ed by Roman writers,

At the period when the feelings died away, which had
animated classical antiquuty, and directed the minds of men
to a viuble manifestation of human actisity, rather than to a
passive contemplation of the extiinal waild, a new spirit
urose; Christianity gradailly diffused itself, and wherever it

* Plin., Hpist , jil. 19; vui. 16,

+ Ruet., in Julio Casare, cap. 56. The lost poom of Ceosar ([ter)
desenibied the journey to Spain when ho led his army 1o his last 1ailitary
action from Rome to Cordova, by land, (which wgs accompliched in
twenty four days, according to Suefonius, and in twenty seven days,
according to Stiabo and Appian,) when the remnant of ['ompey's barty,
which had been defeated in Afiica, hud rallied tpgether in Npain.

1 84l Ital,, Punica, hib. i, v, 477,

§ Bil. Ital,, Punwa, lib. iv. v. 348; 1ib, viii. v, $09.
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was ndopted as the religion of the State, it not only exercised
a bencficial influence on the condition of the lower classes, by
ineuloating the social freedom of mankind, but also expanded
the vie\;s of me:te;n th(tsiﬁ' ci?numn:ifonofvith nature. TTﬁ
no longer rested on the forms mpic

Sthers of tho Church, in their rhetoriwnyyoogmtg:i”oam
poetically imaginative language, now taught that the Creator
showed himself great in inanimate no less than in animato
nature, and in the wild strife of the elements no less than in
the still activity of organie development. At the gradual dis-
solution of the Roman dominion, creative imagination, sim-
plicity, and purity of didtion disappeared from the writings of
that dicary age, first in the Latin territories, and then in
@Grecian Asia Minor. A taste for solitude, for mournful con-
templation, and for a moody absorption of mind may be
traced smumultancoudy in the style and colouring of the
language. Whenever 2 new element seems to develope
itself in the feclings of mankind, it may almost invariably
be tced to an cather deep-seated individual germ.  This
the softness of Mimnermus® has often been regarded b
the cxprcssion of a peneral sentimental direetion of the
mind, The ancient world is not abruptly <eparated from
the modern, but modifieations in the 1chgious sentiments
and the tenderest social feelmgs of men, and changes in the
geohl habits of those who exercise an influence on the irdeas
the mass, must give a sudden predominance to that which
wight Pm‘ioub‘lgnl:mc cseaped attention. It was the ien-
dency of the Christian mind to prove from the oider of the
universe and the beauty of natme the greatness and goodness
of the Creator. This tenden? to glorify the Deity in 1lis
works, gave rise to a taste for natural descuption. The
earliest and most remarkable instunces of this hind are to be
met with in the writings of Minucius Felix, a rhetoriciap and
Jawyer at Rome, who lived in the beginning of the thiad
, and was the contemporary of Tertulhian and Philo.
#tratus. We follow with pleasure the delincation of his twi-
light rambles on the shore near Ostia, which he describes as
moye picturesque and more conducive to health than we find
it in tho present day. In the religious discourse, entitled

* On , consult Nicol. Bach, in the Allg. Schul-Zeitun
1235, abih. gf. For 194 & 1097, g A
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Octavius, we moet with a spirited defence of the new fiith
ugainst the attacks of a heathen friend.*

‘The present would appear to be a fitting place to introduce
some fragmentary examples of the descriptions of nature,
which occur in the writings of the Greek Fathers, and which
are prdbably less well known to my readers than the evidenees
afforded by Roman authors, of the love of nuture entertained
fgethe ancient Italians. I will begin with a letter of Basil

Great, for which I have long cherished a special predilee-
tiort. Basil, who was boin at Cesarca in Cappadocia, re-
nounced the pleasures of Athens, when not more than thirty
years old, and, after visiting the christinn hermituges in
Ceolo-Syria and Upper Egypt, 1etired, like the Essencs and
Therapeuti before the christian era, to a descrt on the shores of
the Armenian iver Iris.  There his second brother| Naucra-
tius was drowned while fishing, after baving led for five years
the rigid life of an anchorite. Ile thus writes to Gregory
of Naziansum, “I believe I may at last flatter mysclf with
havgng found the end of my wanderings. The hopes of being
unifed with thee—or I should rather say my pleasant dreams,
for' hopes have been justly termed the waking dreams of men
~-have remained unfulfilled. God has suffered me to find a
place, such as has often flitted Lefore our imaginations; for
that which fancy has shown us from afar, is now made mani-
fest to me. A high mountam clothed with thick woods, is
watered, to the north by fresh and ever-flowing streams.
At jts. foot lies an extended plain, rendered fruitful by
the vapours with which it is moistened. The surrounding
forest, crowded with trecs of duffeaent hinds, encloses me as
in a strong fortress. This wilderness is Lounded by two

ravines; ou the one side the 1iver rushing in foam down
the mountain, forms an almost impassable bgrrier, whilst on

* Minvcii Felicis Octavivs, ex. rec. Gron. Roterod., 1748, cap. 2, 8,
p 12, 28; cap. 16-18, p. 151-171.

% On the death of Naucratius, about the year 357, see Basilii Magni,
Op. onmia, ed. Par. 1730, t. i1i. p. xlv. The Jewuh Bsscnes, two
centurios before our era, lad an anchorito life on the western shores of
the Doad Sea, tn communion with nature. Phny, in speaking of them,
uses the graceful ‘:ipreuion (v. 15), “mira gens, sooia palmarum’
The Therapeuti lj Ily in monsstic commumties, in & charm~

district near Lake Maris (Neandet, Alp. Qeschichés der M
ion uad Kirche, bd, 1. abih. i, 1842,’0. 78, 108). !
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the other, all access is impedod by & broad mountain-ridge.
My hut is so situated on the summit of the mountain, that I
ean wverlook the whole pluin, and follow throughout its course
the Iris, which is more beautiful and has a more abundant
body of water, than the Strymon ncar Amphipolis. The
river of my wilderness, which is more impetuous thin any
other that I know of, breaks against the jutting rock, and
throws itself fouming info the abyss below—an object of
admiration to the mountain wanderer, and a source of profit
to the natives from the numerous fishes that arve found it its
waters. Shall T deseribe to thee the fructifying vapours that
rise from the moist earth, or the cool breezes wafled over the
rippled face of the waters?  Shall 1 <peak of the sweet song
the birds, or of the rich luxuriance of the flowering plants?
What charms me beyond all else is the calm repose of this
spot. It is only vidted occasionally by huntsmen; fur my
wilderness nourishes herds of deer and wild goats. but not
bears and wolves. What other spot could I exchange for
this? Alemaon, when he had found the Echinades, would
not wander further.”*  In this simple description of scenery
and of forest life, feclings are expressed, which ere more iuti-
mately in unison with those of modern times, than anything
that has been transmitted to us from Greek or Roman
antiquity. From the lonely alpine hut to which Basil withdrew,
the cye wanders over the humid and leafy roof of the forest
below. The place of rest which he and his friend Gregory of
Nagianzum had long desired, is at length found.| 'The pgetie
and mythical allusion at the close of the letter, falls on the
christian car like an ccho from another and earlier world.

® Basilii M. Epist. xiv. p. 93, Lp. cexxiii. p. 339. On thy beauti-
fol letter to Gregory of Nasziansum, and on the poetic frame of mind of
8t, Basil, ser Villemain, D¢ T Eloguence chifhenne duns le quutriome
Bdcle, in his Mclanges historigues et hittérarres, t. iii. pp. 320-325.
The Iris, on whose nhores the family of {he ureat Busil had formerly
Mol I:n esuw,drim ilxiln Armeulim,h and after g(;hwmﬁ}through the
'ontns, and mingling with the waters of the Ljcus, ompties
w.iuw the Black Sea.
4 of Nazisnzum did not, however, snfier himself to be entived
% the R i o of Builh"s' lf:ermilum pmf;:l-riug .%ymnm inedtha
; egio, althongh his friem complainingly designated it
%8 an impuxe Bdpabpor; soc Basilii Epist, ii. p. 70, and Vit Sands
Bas,, p. w1 and lix, of the odition of 1730.
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Basil’'s Homilies on the Ilcxsemeron also givo evidenoe of
his love of nature. Io describes the mildness of the con-
stantly elear nights of Asia Minor, where, according to his
capression, the stars, * those everlasting hlossoms of heaven,”
clevate the soul from the visible to the invisible.* When in
the myth of the creation, he would praisc the beauty of the
seq, he deseribes the aspeet of the boundless ocean plaiu, in
all its varied and ever-changing conditions, “ gently moved by
the breath of heaven, altering its hue as it reflects the beams
of fight in their white, blue, or roscate hues, and caressing the
shores in peaceful sport.” We meet with the same renti-
mental and plaintive (xpressions regarding nature in the
wiitings of Girgory of Nys-a, the buother of Basil the Great.
“When,” he eaclaims, “I see evary ledge of rock, every
valley and plain, covered with new-lbom verdure, the varied
beauty of the trees, anl the lilics at my feet deched by nature
with the double charms of perfime and of colour. when in the
dirtance 1 see the oecan, towmds which the clouds are onward
hofue, my spuit is overpowered by a <adness not wholly devoid
of Jeajoyment.  When m autumn the fruits have passed away,
tho leaves have fallen, and the branches of the trees, dried and
ghrivelled, are robbed of their leufy adornments, we are ine
stinetively led, amid the everlasting and regular change in
nuture, to feel the hmmony of the wondrous powers pervad-
ing all things. 1le who coniemplates them waith the eye of
the soul, feels the Littlness of man amid the greatness of the
unigerse.” {

Whilst the Greck christinns were led by their adoration of
the Deity through, the eontemplation of his works to a peetie
dulincation of natwe, they were at the same time, during the

% Basilit ITomil. in Ilexrm, vi. 1, aud iv. 8, Bas. Op, Omnia, od.
Jul. Gurnier, 1839, 1 i p {70, Comparo with this the expression of
deep nadness in {he beautiful poem of Gregorius of Nazianzumn, hearing
the title On the Nature of Man, (Gregor. Naz. Op. omnia, ed. Dar,,
1611, t. iL.,, Carm. xii. p. b5). -

+ The quotation given in the text from Gregory of Nysss, is composed
of several tragments literally translafed. They oceur in 8. Gregortd
Nysseni, Op., od. Par. 1615, 1. i. p 49 O, p. 589 D, p. 210 C, p. 780 U;
t. ii. p. 860 B, p. 619 B, 619 1), p. 324 1). “ Be gontle towards the emax
tions of sadness,” ra)s Thalagiue, in one of the aghoﬁmu which were o
!:;1{1! ldmirednso 01;}' contemporaries (Biblioth. Fatrum., ed. Par. 1634,

P .



COSMOR,

396
onrlier ages of their npw belief, and owing to the peeulinr bent
;fﬁ their minds, fu]lbof og:tgmpt for all v;g:ks ﬂ(;fe human art.
ug Chrysostom abounds in passages like :
* If the aspeet of the colonnades of sumptnous buildings would
lead thy spirit astray, look upwards to the vault of heaven,
and around thee on the open fields, in which herds graze by
the water's side; who docs not despise all the creations of art
when in the stillness of his spirit he watches with admiration
the rising of the sun, as it pours its golden light over the face
of the earth; when resting on the thick grass beside the
murmuring spring, or beneath the sgmbre shade of a thick
aud leafy tree, the eye rests on the far receding and hazy
distance?”"*  Antioch was at that time surrounded by hermit-
:.Fes, in one of which lived Chrysostom. It scemed as if
oquence had rccovered her element, freedom, from the
fount of nature in the mountain 1egions of Syria and Asin
Minor, which were then covered with forests.

But in those subscquent ages—so inimieal to intellectunl
culture—when christianity was diffused among -t the Germahic
and Celtic nations, who had previously been devoted to the
worship of nature, and had honoured under rough symbols its
preserving and destroying powers, intunate intercourse with
nature, and o study of its phenomena were gradually con-
gidered suspicious incentives to witcheraft. This communion
with nature was regarded in the same light as Tertullion,
Clement of Alexandria, and almost all the older fathers of the
church, had considered the pursuit of the plastic arts, Inghe
twelfth and thirteenth conturies, the Councils of Tours (1163)
and of Paris (1209) interdicted to monks the sinful reading of
works on physies.t Albertus Maguus and Roger Bacor were

* See Joannis C'hﬁv;sostomi Op. omnia, Par. 1838, (8vo. t ix. p. 687
4,4, il p. 821 A, and 851 E, t. 1. p. 7J), compare also Joaniiio Philo-
poni i cap. 1, Qeneseos de crcatione Mundi hbri septem, Viennm
Aust, 1880, p. 192, 236, and 272, as aleo Georyii Pisde Mundi opi-
JSicswm, ed. 1506 v. 367 -875, (60, 933, and 1248. Tho works of Basil
and of Gregory of Nazianznm soon arrested my attention, atter I began
tq oolleet dosoriptions of nature; but I am indebted to my friend and
colleague H, Hase, Momber of the Tnstitute, and Conservator of the

Library at Paris, for all the admirable tranklations of Chrysostom
ond that I have alrcady given.
© 4 On the M Turonense, under Pope Alexander IIl., ses

Ziegelbauer, Hist, Rei lider, ordinis 8. Benedicti, t. il. p. 248, ed,
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the first who boldly rent asunder these fetters of the intellect,
and thus as it were absolved nature, and restored her to her
ancient rights.

‘We have hitherto depicted the contrasts manifested accord-
ing to the differcnt periods of time in the closely allied litera-
turc of the Greeks and Romans.  But differences in tho mode
of thought are not limited to those which must be aseribed to
the age alone, that is to say, to passing event$ which are con-
stantly modified by changes in the form of government, social
mahners, and religious belief; for the most striking differences
are those gencrated by varietics of 1aces and of intellectual
development. llow different are the manifestations of an
animated love for nature and a poctic colouring of natural
deseriptions amongst the nations of 1lellenie, Northern Ger-
manie, Semitic, Persian, or Indian descent! The opinion has
been repeatedly expressed, that the love of nature evinced by
northern nations, is to be referred to an innate longing for the

lcasant ficlds of Italy and Greece, and for the wonderful
usmianee of tropical vogetation, when contrasted with their
owp prolouged deprivation of the enjoyment of nature during
the dreary season of winter. We do not deny that this long-
ing for the land of palms diminishes as we approach Southern
.Yrance or the Spanish peninsula, but the now generall
adopted and cthuologically correct term of Indo-Germamic
nations should remind us that tco general an influcnoe ought
not to be ascribed to northern winters.  The luxuriant poetie
litegature of the Indians teaches us that within and near tho
tropies nouth of the chain of the Himalaya, ever verdant and
ever blooming forests have at all times powerfully excited the
imaginations of the Kast-Arian nations, and that they have
always been more inclined towards poctic delincations of
nature, than the true Germanic races who have spread them-

1754 ; and on the Council at Paris in 1209, and the Bull of Siwgory
1X.,, from the ycar 1431, sce Jourdam, Recherches crit. sur lea trivdue-
tions &’ Aristote, 1819, p. 204-206. The perusal of the physical works
of Arigtotle was forLidden under penalty of sovere penance. In the
Coneilium Latcranense of 1189, Sacror. Concil. nova Collectio, odl.
Ven. 1776, t. xxi. p. 528, the practice of medicine was interdicted tov
monks, See on this subject the learned and ngroesb.lo work of the
Wolfgang von Guthe, Der Mensch und die clémentarische Natup
<844, 8 10,
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selyes over the inhospitable north as far as Ieeland. The
bappior climates of Southern Asia arc not, however, exempt
from a cortain deprivation, or, at least, an interruption of the
oyment of nature; for the seasons are abruptly divided
from each other by an alternation of fructifying rain and drid
destructive drought. In the West-Arian platenux of Persia.
the barren wilderness penetrates in many parts in the form of
bays into the sutrounding highly fruitful londs. A margin of
forest land often constitutes the boundary of these far extend-
ing reus of steppe, in Central and Western Asia. In this
manner the relations of the <oil present-the inbhabitants of
these torrid regions with the same contrast of barrenness and
vegetable abundance in a horizontal plane, as is manifested
in a vertical dircetion, by the snow-covered mountain chains
of India and of Afghanistan. Great contrasts in scasons,
vegetation, and elevation are always found to be exvciting cle-
ments of poetic faney, where an animated love for the con-
templation of nature is closcly interwoven with the mental
culture and the religions aspirations of a people. .
Pleasure in the contemplation of nature, which is consoinnt
with the characteristic bent of mind of the Germanie nationt
is in the highest degree apparent in the emrlicst poems of the
middle ages, as may be proved by many examples from the
chivalrie poetry of the Minnesingers, in the period of the Ho-
henstauffen dynasty. However numcrous may be the histori-
eal points of contact connecting it with the romancsque songs of
the Provengals, we cannot overlook the genuine (iermanie spirit
here breathing through it. A deep and all-pervading
enjoyment of nature breathes through the manners and social
arrangements of the Germanic races, and through the very spirit
of freedom by which they are characterised.#  Although moving
and often born in courtly circles, the wandering Minnesin-
never relinguished the habit of communing with nature.
t was thus that their productions were often marked by n
® fresh, idyllic, and even clegiac tone of fecling. In order to

® Pried. Schlegel, Ueber nordische Dichikunast, in his s@mmiliche
Werks, bdi x. 5. 71 and 90. I may further cite, from the very carly
times of Charlemagne, the poetic doscription of the Thiergarten at Aix,
euokening both 1;0“ and meadowibw I;I;ic&'ocﬁn in tho(s‘.u@ olg the
empenor, by Angilbertus, St. Riques, ertz,
onien., vol &, p. 808403,
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form a just appreciation of the result of such a disposition of
wind, T avail myself of the labours of my valued fricnds Jacob
and Wilhelm Grimm, who have so profoundly investigated the
literaturo of our German middle ages.  * Our national poets
dwing that age,” writes the latter of the two brother enquirers,
“have never devoted themselves to a description of nature,
having no objeet but that of couveying to the imaginationa
glowing picture of the seene. A love of nature was assuredl
not wanting to the ancient German Minmesingery, althor
they have left us no other expression of the feeling, than
what was evolved in Iprie poens from their conneetion with®
hustorical events, or fiom the scatiments appertaining to the
subject of which they ticated. 1t we begin with the oldest
and most remarkable monvments of the popular epos, we shall
find that neither the Nuebelunyen or (udrun™ contain any
deseription of natmal scenery, even where the occasion seems
specially to prompt its intiodueticn. In the otherwise cir-
cnmetautial deseripuon of the hunt, dwing which Siegfried
wa~ mudered, the flowering heath and the cool <pring under
the linden, are ounly casually touched upon. In Cudrun,
whieh evinees 1o a certain extcnt a moie delicate finish, the
feclug for mature is somewlat more apparent. When the
king » daughter and her attenduuts, 1educed to u condition of
slavcry, are car1ying the garments of their eruel masters to the
«on shore, the time is m heated, when the winter ic just melt-
ing away, and the song of rival birds has aheady begun.
“now .and rain mc fulling, aud the hair of the muidens is
dishi&velled by the rough winds of Murch.  As Gludrun, hoping
1w the arrival of her libarators, is leaving her covch, and the
~ea begins to shine 1w the light of the rising morning star, she
distinguishes the dark helmets and shields of her friends.  This
descuption is conveyed in but few words, but it calls before
the mind a visible picturc, and heightens the feeling of sus-
pense preeeding the occurrence of an important historical event.
Homer, in a similar manner, depicts the island of the Cyclops
and the well-ordered gardens of Alcinous, in order to uce
a visible picture of the luxuriant profusion of the wilderness

* Hee the comparison or the two epics, the poem of the Nicbelangen,
(dencribing the veugento of Chriomlrxld, the wifo of Siegfriod), and that
%9 Qudran, the daughter of King Hetel, in Gervinus, Geschichle der |

deutschen Lt | b_d. i s 854-381.
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in witich the giant mensters dwell, and of the splendid ubode
of a powerful king. Neither of the pocts purposes to s’ve
an n'xm ividual o:iielinoa]:ion of ntgmre.”

“The ru| simplicity of the popularcpic contrasts strongly
with the rigﬁly varied ni’rmtives of thnctl:hi\ alric*poets of
thirteenth century, who all exhibited a certain degred of art-
istical skill, although llartmann von Aue, Wolfram von Eschen-
bach, and Gottfiicd von Strasburg® were so much distinguished
above the rest in the beginning of the century, that they may
be called great and classical. It would be easy to cdlect
examples of a profound love of natme from their comprehen-
sive works, as it occasionally breaks forth in similitudes; but the
idea of giving an independent delineation of nature dues not
appear to have oc tothem. They never arrested the plot
of the story to pause and contemplate the tranquil life of
nature. llow different are the more modern poetic ¢omposi-
tions! Bernardm de St. Iicfre makes use of events merely as
frames for his pictmes. The Iyiic poets of the thirteenth een-
tury, when they sang of Ainne or love, which they dil not
however invariably choose as their theme, often speak of the
genial month of May, of the song of the nightingale, or d¢€he
drops of dew ghttering on the flowers of the heath, but these ex-
pressions are always used solely with 1eference to the frclings,
which they arc intended to icflcet. In like manner when
emotions of sadness aie t¢ be delineated, allusion is made th
the sear and yollow ‘leaf, the ongle<s birds, and the sced
buried beneath the snow. These thoughts recur incessantly,
nlthough not without gracefulness and diversity of expression
The tender Walther von der Vogelweide and the meditative
‘Wolfrem von Eschenbach, of whose poems we unfortunately
postess but a few lyrical songs, may be adduced as nillinnt
cxmfllglcs of the eultivators of this species of writing."”

' % The question, whether contact with Southern Italy, er the
interoourse opened by mcans of the erusades with Asia Minor,
Hyrin, and Palestine, may not have cnriched Germanie poetry
with now images of natural scenery, must be answered generally
in, the negative, for we do not find that an acquaintance wi
the east gave any different dircetion to the productions of the

* On the remantic description of the groito of the lovers, in the
Teistan of Gotifried of Strasburg, sce (ervinus, op, it bd. i . 450,



#gers. The Crusaders hod little connection with the
:? pnd differences ever reigned amongst the varions
i were fighting for onc common cause. One of the

most WhOIRRRE of the lyrie poets was Friedrich von Ilauscn, who

i e army qmt; arbarossa. His songs contain many
allusiory he Crusades, but they simply eapress rcligious
views, e pain of being scparated from the beloved of his

Ngither he, nor any of those who took pmt in the
crusades, & Reinmar the elder, Rubin, Neidhardt, and Ulrich
von. Lich in, cver tuke occasion to speak of the country
surroyndingithem. Reinmar came to Syua as a pilgrim, and'
as it wpuld, gppegr, in the refinue of Duke Leopold VI. of
Austria, Ili unents .that he-cannot shahe off the thoughts
of home, which draw his mind away fiom God. The date-tree
is ocensionally mgntioned when reference is made to the palm-
branches which $h&pilgrims should bear on their shoulders. 1
flo not remember an instance in which the noble scenery of
Italy scems to have excited the imaginative faney of the
Minnesingers who erossed the Alps.  ‘Walther von der Vogel-
weite, who had made distant travels, had, however, nos
journeyed further into Italy than to the Po; but Freidank * had
Leon i Rome, and yet he merely remarks that grass grows
on the palaces of those who once held sway there.”

The German Animal epos, which must not be confounded
with the “ animal fubles™ of the East, has arisen from a habit
of social familiarity with animals, and not from any special
purpose of giving a representation of them. This kind of
cposy of which Jacob Giimm has trcated in so masterly a
manner in the intyoduction to his edition of Reinhart Fuchs,
manifests a gennine dclight in nature. The animals, not
chained to the ground, passionatcly excited, and supposed to

* Tridankes Bescheidenheit, by Wilhelm Grimm, 1834, & 1 and
exxviii. 1 have taken all that refer- to the German national epos, and
the Minnedingers from a letter of Wilhelm Grimm te myself, dated
October, 1845, In a very old Anglo Saxon pocm on the names of the
Runes, first made known by Iickes, we find the following character-

 istie deseription of the birch-tree. * Beore is beautiful in its branches:
' it rustles sweetly in its leafy summit, moved to and fro Ly the breath of
heaven.” The greeting of the doy is simple and noble: * The day is the
messenger of the Lord, dear to man, the plorious light of God, a joy and
trusting camfort to rich and poor, bencficent toall I  See also elm
Grimm, Ueber Geutsche Runen, 1821, u. 94, 225, and 234,
. 2o
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be gifted with voice, form a striking contrast with the still life
of the silent plants, and constitute the ever-animated principle
of the landscape. * Ancient poctry delights in considering
natural life with human eyed, and thus lends to animals and
sometimes even to plants, the senses and emotions of human
beings, giving at the same time o fantastic and child-like in-
tion of all that had been ohserved in their forms and
habits. Ierbs and flowers that may have been gathered and
used by gods and heroes, are henceforward named after thera.
It scems, on reading the German Animal epos, as if the £ 4
of some ancicnt forest were wafted from its pages.'™

‘We might formerly have been disposed to number am¢
the memorials of the Germanic poctiy of natural seeneryh,
remains of the Celto-Irish poems which for half a centr
flitted like vapoury forms from nation to nation unde
name of Ossian; but the charm has vanshed sinee the liter
fraud of the talented Macpherson has heen discovered by |
publication of the fictitious Gaelic original text, which w
mere retranslation of the English work. There are
doubtedly ancient Irish Fingal songs, designated as Fiu
which do not date prior to the age of chnstianity, and. h..
bably, not even from so remote a period as the cighth century;
but these popular songs contain little of that sentimental deli-
neation of nature, which imparted so powerful a charm to the

uctions of Macpherson.t

‘We have alrcady obserwed that, althoush sentimental and
romantic excitement of feeling may be considered as in a high
degree charaeteristic of the Indn-Germanic races of Nortdern
Europe, it cannot be alone referred to climate, or, in other
words, to a longing, inereased by protracted deprivation.  We
have already remarked how the literature of the Indians and
Persians, which has been developed under the genial glow of
southern climes, presents the most charming descriptions, not
only of organic but of inanimate nature; of the transition from

* Jacob Grimm, in Reinhart Fuchs, 1834, s. ccxeiv.  (Compare also
Christian Lassen, in his Indische Alserthwmskunde, b, 1. 1843, s. 2940.)
% (Dic Undchiheit der Lieder O-siun's und des Macpherson'schcn
Osian's insbesondere, von T'alvj, 1810.) The figyt publieation of Orsian
gol{wpbemn was in 1760. The Finnian sonss are, indced, heard in
Beottish l:lt;‘hlmds, as woell as in Ireland, but they have been earried,
mh‘ o "0'Reilly and Drammond, from the latter country to Scot-
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drought to tropical rain; of the a ance of the first clond
on the deep azme of the pure sky, when the long-desired
Etesian wimll;l are first heard to rust.l)t: amid the feathery feliage
of the lo ms.

The ﬁf:‘{ent would appear a fitting place to enter somewhat
further into the domam of Indian delmeations of nature.
“If we suppose,” writes Lassen, in his admirable work on
Indian antiquity® “that a part of the Arian race emigrated
to Indiv siom their pative region in the north-western por-
tion of the continent, they would have found themselves sur-,
rounded by a wholly unknown and marvellously Inxuriant
vegetation.  The mildness of the climate, the fruitfulness of
the soil, and 1ts rich and <pontaneous products, must have
mnparted o brghter colommg to the new life opened before
them.  Owing to the onginally noble charaeteristies of the
Arian race, and the posst ssion of superior mental endowments,
m which lay the genm of all the nobleness and greatness to
which the Indians have attamed, the aspeet of exteinal nature
gave:rise m the minds of these nations to o deep meditation on
the forces of nature, which has proved the means of inducing
that contrmplative tendenev, which we find so intimar
micrwoven m the most aneient puetry of the Indians. ‘The
all powertul impression, thus produced on the minds of the
people, is most clearly mamfested in the fundamental dogma
of their bulief—the 1ccognition of the divine in nature. The
frcedom from care, and the ease of supporting existence in such
a cligatte, were ulso conduerve to the same contemplative ten-
deney.  'Who coulid devote themselves with less hindrance
tu a profound mett.tation of carthly life, of the condition of
man after death. and of the divine essence, than the anchorites,
dwellig amid forests,| the Bralunius of India, whose ancient

* Laswcn, Ind. Alterthumslunde, bd i. 8. 412-415,

+ Respeeting the Indian forest hermits, Vanaprestise (Sylvicole) and
Srandn (@ uaue which has boen altered into Sarmam and Germani),
see Linson, “ de nominidr « quibus veteribus appellantur Indorum phi-
locophi” su the Rhewn. Muscum fur Plalologie, 1883, 8. 178-180,
Wilheln Qrimm, recoanises something of Indisn colouring in the dev
reription of the magic forcst, by apriost named Lambroeht, in the Song
of Alexander, composed more than 1200 years agp, in immediate imi-
tation of @ French oniginal. The here comes to a wondetful wood, whede
maidens, adorned with supernatural charms, spri muﬁdt“n
He remuims so long with them, that both flowers and maidens fude vivay,

2v2



404 cosMOS.

schools constitute one ef the most remarkable phenomena of
Indian life, and must have exercised a special influence on the
mgntal development of the whole race?”

In referring here, as I did in my public lectures, under the
guidanco of my brother and other learned Sanscrit scholars, to
individual instances of that animated and frequently expressed
fecling for nature, which breathes through the dereriptive
partions of Indian poetry, I would begin with the Vedas, the
most ancicnt and most valuable memonals of the civilisation of
tho East Arian nations. The main subjeet of these writings ir
the veneration and praise of nature. The hymns of the Rig-
Veda contain the most charming deseriptions of the “ roseate
hue of early dawn,” and of the aspeet of the * golden-handed
sun.” The great heroic poems of Ramayana and Mahabharate
are of more recent date than the Vedas, but more ancient than
the Puranas; the adoration of nature being associated with the
narrative in accordance with the character of cpic creatiors.
In the Vedas, the locality of the scenes which had been glori-
fied by holy beings was scldom indieated, but in the heroic
poems the descriptions of naturc arc mostly mdividual, and
refer to definite localitics, from whenee they derive that
animation and life wlich is ever imparted when the writer
draws his materinls from the impressions he has himself
experienced. There is a rich tone of colouring throughout
the description of the journcy of Rima fiom Ayodhya to the
residence of Dschanaka, in his e in the primitive forest, and
in the picture of the anchorite life of the Panduides.

The name of Kalidasa was carly and widely known amongst
the western nations.  This great poct flourished in the highly
eultivated court of Vikramaditya, and was consequently the
eontemporary of Virgil and Ilorace. The English and German
translations of the Sacontala have added to the admirution
which has been so freely yiclded to this poet,* whose tender-

icmrxe Gervinus, bd. §. 5. 282, and Massmann’s Denkméler, bd, 1. 8
8) These are the stmo a8 the maideny of Edrisi’s eastern magie
f5land of Vacvag, called in the Latin version of the AMasudi Chothbeddin,

vasvalkienses (Humboldt, Examen crit. de la Géographie, . 1.

b
B &didan tived at the court of Vikramadilya, about fifty-six years
before oug ag. It is highly probable that the age of tho two great
berolc poems, Lamayana and Makabharate, is much more anciont than
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ness of feeling, and richness of creative fancy, entitle him to
- high place in the ranks of the poets of all nations. The
charm of his descriptions of nature is strikingly exemplified
in the -beavtiful drama of Vikramas and Uriasi, where the
king wauders through the thickets of the forest mn search of
the nymy}hl Urvasi; in the poem of The Scasons; and in
that of Z%e Messenger of (louds (Meghaduta). This last
deseribes with admirable truth to nature the joy with
which, after long drought, the first appearance of a rising
cloud ig hailed as the harbinger of the approaching scason of
rain. The expression, * truth to nature,” of which I have.
just made use, can alone justify me in referring in connection
with the Indian poem of T%e Messenger of the Clouds, to a
icture of the begiuning of the rainy scason, which I sketched®
in South Americn, af a period when Kalidasa's Meghaduta
was not known to me cven through the translation of Chézy.
The mysterions metcorological processes which take place m
the atmosphere in the formation of vapours, in the form of the
clouds, and in the lnminous cleetric phenomena, are the same
between the tropies in both continents; and the idealising axt,
whese provinee 1t is to exalt reality into a picture, will lose
none of its charm from the fact that the analysing spirit of
observation of a later age may have suceceded in confirming
the truthfulness of an ancient and simply graphic delineation.
We now turn from the East Arians or Brabminical

.that of the appearance of Buddha, that is to say, prior to the middle of
the @iyth century before Chiist. (Burnouf, Bhagarata-Purana, t. 1.
p. exl. and eaviu ; Lussen, Jnd  Allecthwmskunde, bd. i. 8. 356 and »
492)) (Gorge Forster, by the translation of Sakuntala, i. e., ks -
clogant Geiman tranclation of the English version of Sir W

Jones (1791) contributed very considerably to the enthusiasm for
Indian poetry which then first shewed itself in Germony. I take
gl;:;nm in reealling somo adiniMble lines of Guthe's, which appeared in

—

“Willet du die Bluthe des fruhen, dic Frilchtc des spiitoren Jahres,
Willst du was reizt und outzuckt, willst du, was sdttigt und nlihrt.
Willst du den Himmel, dic Erde mit cinem Namen begreifen ;

Nenn’ ich Sakontals, Dich, und so ist alles gemagt.”
Bt e e s o 0
, , from the importan .
covered by Brockhaus,

y )
* Humboldt, (Ueber 8¢ und Wilslen), in the Ansichids
Natir, 2te Ausgnbe, 1826, bd. i. 5. 38-87. ) q‘v
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Indions, and the marked bent of their mindd te¥rds the
pamtemplation of the picturesque beauties of nature.* to the
‘West Arions or Persians, who had soparated in different
perts of the Northern Zend, and who were.originally disposed

# In order 1o render more complete the small portion of the text,
which belongs to Indian literature, and to enable me, (a3 I did hefore
with relation to Greek and Roman literature,) to indicate the different
works reterred to, I will here introduce rome notices on the more general
congideration of the love of nature evinced by Indian writers, and kindly
eommunicated to me in manuseript by Herr Theodor Cloldstucker, a dis-

. tingnished and philosophical scholar thoroughly versed in Indian poetry :

“ Amonr all the influenzes affecting the mtellectual development of
the Indian naiion, the first and most impertant appears to me to have
been chat wkich was exercised by the rich aspect of the country.
sontiment for nature has at all times been a fundamental characteristic
of the Indian mind. Three sucees-ive ecpochs may be pointed out in which
this focling has manifested itsel. L ch of these has its delermined vha-
racter decply iwplanted in the mode of hie and tendencics of the
people. A few examples may therefore suflice to indicate the activity
of the Indian imagination, which has been evineced for nearly three
thousand ycars. The first cpoch of the expression of a vivid fecling for
nature is manifested in the Vedas, and here we would refer in the
Rigveda to the sublime and simple desenptions of the dawn of day
{Regveda-Sanhitd, cd. Rosen, 1638, Tlymn alvi. p. 86; Tymn xMviii.
p. 92; Hymn xcii. p. 184; Hymn cxiii. p 233: see also 1lbfer, Jnd.
Gedichie, 1841, Leso i. 8. 3) and of * the golden-handed sun,’” (Rigw da-
Sankit4, ymn xxii. p. 31; Ilymn xaxv. p. 65). The adoration ol
nature which was connceted here, as in other nations, with an early
stage of the rcligious belief, has in tho Vedas a pecaliar significance, and
ia always brought into the most intimate connection with ihe external
and internal life of man. The sccond cpoch is very diflerent. Wit
popular mythology was formed, and its object was to mould the sagas

¥ pontained in the Vedas into o shape more easily comprehonded by an
far removed in character from that which had gone by, snd to asso-

bl tholln with Mm ov:nm which were -o}levalx?d to tho domain
mythology. e two great heroic poems, the Ramayana and the

M ‘belong to this socond dpoch. The lnsbna.n’:led pocm. had
also the additional object of rendering the Brahmins the most influen-
tia} of the four ancient Indian castes. The Ramayana is thereforo the
mere berutiful poem of the two: it i ricker in natural fecling, and has
bupt within the domain of poetry, not having-been obliged to take up
eloments alien and almost hostile to it. In both poems, nature does
. w A { ; msﬁtn" wh‘i: i::oﬁvhole picturo,of but only & part of it.
essen e oonception of nature at the period

of tha herole poams from that which the Vedg‘ exhibit, without reference
%o the difference which acparates tho of adoration from that of
naryutive, Ono of these pointe is tho } on of the deseriptions



‘1‘:'. NAFURAL DESORIPTIONS BY THE INDIANS. 407

1o coniMire n spiritunlised adoration of nature with the dual-
jstio belief in Ahrimanes and Ormuzd. What we usually
term Persian litcrature does not go further back than the
<ime of the Sassanides; the most ancient monuments of their

as for instance, aecording to Wilbclin von Schlegel, in the first book of ihe
Ramayanu, or Balakanda, and in the second book, or Ayudhyakanda :
sce also on the differcnces botween theso two great epics Lassen,
Ind. Alterthwinskunde, bd i. s. 482. The neat point, closely counceted
with the first, refeis to the subject which has enriched the natural
deseription. Mythical narration, especially when of a historical cha-
racter, necossarily gave rise to greater distinctuess and localiration in
the description of nature. All the writers of great epics, whether it be
Valmiki, who sings the deeds of Rawmna, or the authors of the Mahabha-
rata, who collected the national traditions under the collective title of
Vyasa, show themselves overpowered, ag it were, by emotions con-
nocted with their descriptions of external nature, Ramna's journey from
Ayodbya to Dschanaka's eapital, his life in the fore-t, Lis expudition to
Lanka (Ceylon), where the savage Ravana, the rdbber of his bride,
Sita, dwells, and the heruiit life of the Ianduides, furnish the poet
with the opportunity of following the oriciual bent of the Indian mnind,
and of blending with the nairation of Leroic deeds the rich pictures of
a luaurisnt nature.  (Ramayuna, ed. Schlegel, bb. i cap 26, v. 13-10:
Jib. ii. cap. 56, v. 6 11: compare Nalus, ed. Bopp, 1532, Gus. xii. v.
1-10). Another point 1 which the aceond epoch duffers from that of
the Vedas in regard to the fceling for external nature, is in the greater
richness of the subjcet treated of, wlineb is not like the firrt limited to
the phenomena of the heavenly powers, hut comprihends the wholged
nature,—the heavens and the carth, with the world of plants and of ani-
mals, in all its luxuriance and vanety, and in its influence on the mimd
of men. In the third cpoch of the poetic literature of India, if .we
excgpt the Puranus, which have the particular object of devcloying the
religious princi‘plo in the minds of the different sects, external nature
excreises undivided sway, but the desariptive portion of the poems is
based on scientific and local observation. By way of specifying nome of
the great poems belouging to this epoch, we will mention the Bkatti-
kdvya (or Bhatti's poem), which, like the Ramayuna, has for its sub-
Ject the exploits and adventures of Rama, and in which there oscur
succesaively several admirable descriptions of a forest life during a torm
of banishment, of the sea and of its eautiful ahores, and of the breaking
of the day in Ceylon (Lanka). (Dhatti-kdvya, ed. Calc. P.-i canto
vil p. 432; eanto x. p. 715; canto xi p. 814, Cumpare also Finf
Gesdnge des Bhatti-kdvya, 163%, #. 118, by Professar Schiits of Riele-
feld; the agreenble description of the different periods of the dgy in
Magha's Stsupalabdha, and the Naischada-tscharita of Sri Iaracha,

where, however, in tho story of Nalus and ti, the expression of
the feeling for exwornal nature passes into a uumm!on. This
oxtraragance contrasts with the nolle simpliciiy of Ramayams,
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have perished. It was not until the country had been
ggjt:’@md bm Arabs, and had lost its original trydmmcter.
istics, that it again acquired a national literature amongst the
Samanides, Gaznevides, and Scldschukes. The flourishing
riod of their poetry eatending from Firdusi to Ilafiz and
ami, scarcely lusted niore than four or five hundred years,
and hardly reaches to the time of the voyage of Vasco de
Gama. We must not forget in sccking to trace the love of
nature evinced by the Indians and Persians, that these
nations, if we judge according to the amount of cultivation
by which they are respectively characterised, appear to be
scparated alike by time and space.  Persian literature belongs

!

as for instance where Visvamitra is deseribed as leading his pupil to the
sbhores of the Sona. (Sisupaludhe, ed. Cale, pp. 298 and 372; compare
Schutz, op. cit. 6. 25-28; Naschada-tscharita, ed Cale, P. 1,v. 77-120;
and Ramayana, cd. Schlegel, lib 1, cap. 35, v. 15 18.) Kalidasa, the
celebrated author of Sakuntala, has a masterly manner of representing
the influence which the aspect of nature exercises on the minds and
feclings of lovers. 'The forest scene which he has pourtrayed mn the
drama of Vikrama and Urvasi may rank amongst the finest poctic
ereations of any period.  (177k1 @morrasi, ed. Cale, 1830, p. 71; reé the
translation in Wilson's Select Specimens of the Theatre of the Hindus,
Cale, 1827, vol. ii. p. 63.) Particular reference should be made in the
poemn of The Scasons, to the pussizes referring to the rainy scasonand lo
spring. (Ritusanhdra, od. Bohlen, 1840, pp 11 18 and 87-45, and
8 80-8%,107--114 of Hohlen's tranvlation.) In the Messenger of Clonds,
likewise the work of Kalidasn, the influence of external nature on the
feelings of men is also the leading subject of the composition, oThis
goem (the Meghaduta, or Messenger of Clouds, which has heen edited by

ildemcister and Wilson, and translated both by Wilson and hy Chéry)
describes the grief of an cxile on the mountain Ramagiri. In hislouging
for the presence of his beloved, fiom whom he is scparated, ho entreats o
passing cloud to convey to her tidings of his sorrows, and describes te
the cloud the path which it must pursue, depicting the lundscape a3
it would L reflected in a mind asitated with decp cmotion. Among
the trensurcs which the Indian poctry of the third period owes to the
influence of nuture on the national mwind, the highest praise must be
awardod to the Gitagovindu of Dachayadeva, (Ruckert, in the Zeit
schrift Jir die Kunde des Morgenlundes, bd. i 1837, n 120-178;
Gigagovinda Jayadere poete indici drama lyricum, ed. Chr. Lassen,
1838) We possous a masterly rythmical tranglation of this poem hy
Rualtert, which is one of the most pleasing, and at the samoe time one of
the moat difficult in the whole literature of the Indians. The spirit of
vhe sriginal s rendercd with admirable fidolity, whilsl a vivid conoepe
tion of naturc animates every part of this great composition,
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to the middle ages, whilst the t litcrature of Indig apper
toins in the strictest scuse to ngt?(?nity.

In the Iranian elevated platcaux nature has not the samo
Juxurinnce of arborescent s egetation, or the remarkable diversity
of form and colour, by which the soil of Hindostan is embei-
lished. The chain of the Vindhya, which long continued to be
the boundary line of the East Auian nations, falls within the
tropical region, whilst the whole of Persia is situated
the tropics, and a portion of its poetry belongs even to the
northern districts of Balkh and Fergana.

The four paradises celebrated by the Persian poets,* were *
the pleasant valley of Sophd mcar Samarcand, Maschanrud
near Iamadan, Scha'abi Bowan ncar Kal'eh Sofid in Fars,
and Ghute, the plain of Damascus. Both Iran and Turan
are wanting in woodland <cencry, and also therefote inthe
hermit life of the forest, which eacicised so powerful an in-
fluence on the imagination of the Indian poets. Gardens
refreshed by cool springs, and filled with roscs and fruit-trees,
can form no substitute for the wild and grand natural scenery
of Hindostan. It is no wonder then that the descriptive
poctry of Persia was lcss fresh and animated, und that it was
often heavy and overcharged with amtificinl adornment. If in
accordance with the opinion of the Persians themeelves, wo
award the highest praise to that which we may designate by
the terms spirit and wit, we must limit our admiration to the
productivencss of the P’ersian poets, and to the infinite diver.
sity of forms imparted to the matcrials which they employ;
depth nml! carncstness of fecling are wholly absent from. their
writings.

Desgr'iptiom of natural scenery do but rurely interrupt the
narrative in the historical or nationul epos of Firdusi. It
scems to me that therc is much beauty and local truthful-
ness in the description of the mildness of the climate and the
force of the vegetation, extolled in the praise of the coast-land
of Masanderan, which is put into the mouth of a mda‘:ﬁ
bard. The king Kei Kawus is 2epresented as | excil
by this praise to enter upon an expedition to the Caspian Sea,

* Joursal of tho Royal Geogr. Sor. of London, vol. x. 1841,"
2,2; m«h Malkamen 11«2#'51, s 26?" u‘u, il

4 Gidthe, in his Commentar cum wess-tatlichen Divan bi. vi. 1898, g
78, 78,and 111, '
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-
and even te attempt a new conquest.* The pocms on Spring
by Entveri, Dschelaleddin Rumi (who is esteemed the greatest
mystic poet of the East), Adbad, and the half-Indian Feisi,
generally breathe a tone of freshmess and life, although a petty
striving to play on words not unfrequently jars unpleasantly
on the senses.t  As Joseph von Ilammer has remarked, in his
t work on the history of Perdan poetry, Sadi in his
mm: and Gulistan (Fruit and Rose Guadens) may be regarded
a8 indieating an age of ethical teaching, whilst Hafiz, whose
joyous views of life have caused him to be compared to
ilornce. may be considered by his love-songs as the type of o
high development of lyrical art; brt that in both bombastic af-
fectation too frequently mars the descriptions of nature,} The
darling subject of P’ersian poctry, the **loves of the night-
ingale and tht rose,” recurs with wearying frequeney, and a
genuine love of nature is lost in the Tast amid the artificial
conventionalitics of the lunguage of flowers.

On passing northwaird from the Iraninn plateaux through
Turan (Thirja§ in the Zend) to the Uhalian Mountains,
which separate Xurope and Asia, we arrive at the primitive
seat of the Finnish race; for the Uiral is as much a land of the
ancient Fins as the Altai is of the ancient Twks. Among
the Finnish tribes who have scttled far to the west in the low-

* See Le Livre des Rois, publi6 par Jules Mok, t. i. 1838, p. 487.

+ Seoc Joa. von Mammer, Gesch, dir schonen Redclunste Pirviens,
1818, 8. 96 concerning Ewhadeddin Enwers, who lived 1n the twelith cen-
tury, and in whoso podm on the Schedschai a remarkablo allusion hasbeen
discovercd to the mutual attraction of the heavenly bodies; &, 183, con
cerning Dschelaleddin Rumi, the my«ic, 8 259, concerning Dechelalod-
din Ahdad; and s. 408, doncerning Fewsi, who stood forth at the conrt
of Akbar as a doefender of the rehgion of Brahma, and in whose Ghazuls
thers hreathes an Indion tenderness of feelng,

% “ Night comes on when the ink-bottle of heaven is overtorned,” is
the inelegant oxpression of Chodnchah Abdullah Wassaf, a poet who
bas, however, the merit of having been the first to describe the great
astronomical observatory of Meragha, with its lofty gnowon. 1ilali, of
Aglerabad, makes the disk of the moon ¢low with heat, and regards tho
evenltg dew as #*tho sweat of the moon.” (Jos, von Hammer, & 247

and 871.)

§ Thirje or Turan are names whoro elymology is still munknown.
Burooef l(’Yocua, ti o}:p 427-430) hgs acutely called attention to
the’ Batrapy of Turiua or Turiva mentioned in Strabe (lib.
=k 3 §17, Cas.); Du Theil and Groskurd would, however, substitute the
reading of Tapyaia; soo the work of the latiar, th. . 5, 410,
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lands of Europe, Flias Lonnrot has colleeted from the lips of
the Korelinns and the country people of Olonctz, a
aumber of Finnish songs, in which *- there breathes,” accord-
ing to the expression of Jacob Grinun, *“an animated love of
nature rarely to be met with in any poetry but that of India.'*
An ancient epos containing nearly three thousand verses treats
of a fight between the Fins and Laps, and the fate of a demi-
god named Vaino. It gives an interesting account of Fin-
nish country life, especially in that portion of the work where
Nmarine, the wife of the <mith, sends her flocks into ‘the
woods, and offers up praymrs for their safety.  Few races
cxhibit greater or more remahable differenees in mental cul-
tivation, and in the dircetion of their fi clings, according as they
have been determined by the degeneration of servitude, war.
like ferocity, or a eontinual stiiving for political freedom, than
the Fims, who have been so variously subdivided, although
retaining hindred langunages. In evidence of this, we need
only refer to the now penceful population amongst whom the
cpos above referred to was found, to the Iluns, once cele-
brated for conquests that disturbed the then existing order of
things, and who have long been confirmded with the Monguls,
and lastly, to a great and noble people—the Magyars.

After having consideied the extent to which intensity in
the love of nature, and animation in the mode of its expres-
sion may be ascribed to difftiences of race, to the peculiar in-
fluence of the configuration of the soil, the form of govern-
mept, and the character of religious belief, it now remains for
us fo throw a glance over these nations of Asia who offer
the strongest contrast to the Arian o Indo-Gerwanic races,
or in other words, to the Indians and Persians. :

The Semitie or Arzamreic nations afford evidence of a pro-
found sentiment of love for natwrt, in the .most ancient and
vencrable monuments of their poctic feeling and ereative fancy.
‘This sentiment is nobly and vividly manifested in their pastural
cffusions, in their h and choral songs, in all the spleudour
of lyric poelry in the Psalms of David, and*iun the schools of
the svers and prophets, whose cxalted inspiration almost
wholly removed from the past, turns its prophetic aspirations
to the future.

The 1Iebraic poetry, besides all its innafe exnlted sublimity,

* Ueber ein finnieches Epos, Jacob Grizm, 1845, & &
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ts the nations of the West with the special attraction of

ing interwoven with numerous reminiscences connected
with the local seat of the rcligion professed by the followers
of the three most widely diffused forms of belicf, Judaism,
Christianity, and Mahomedanism. Thus missions, favoured
by the spirit of conmerce, and the thirst for conquest ¢vinced
by maritime nations, have combined to bear the geographical
names and natural descriptions of tho East as they are pre-
served to us in the books of the Old Testament, fur into the
%re.s{tis of the New World, and to the remote islands of the

ucific.

It is o characteristic of the poctry of the Hubrews, that asa
reflex of monotheism it always embraces the universe in
its unity, comprising both terrestrial hfe and the luminous
realms of space. It dwells but rarcly on the individuulity of

enomena, preferring the contemplation of great manses.
The ITebrew poct does not depict nature as a sclf-dependent
object, glorious in its individual beauty, but always as in rela-
tion and subjeetion to a higher spiritunl power. Nature is to
him a work of ereation and order. the hiving expression of
the onnipresence of the Iivinity in the visible woild. Hence
the lyrical poetry of the Hebrews, from the very nature of its
subjeet, is grand and eolemn, and when it treats of the carthl
condition of mankind, is full of sad and pensive longing. It
is worthy of remark that Ilebrew poetry, notwithstandi
its grandcur, and the lofty tene of cxaltation to which it 18
often clevated by the charm of music, searcely ever Joses
the restraint of measure, ns does the poetry of Indin. De-
voted 1o the pure contemplation of the Divimty, it remains
clear and simple in the mudst of the most figurative forms of
expression, delighting in comparisons which recur with almost
rhythmical arity.

As deseriptions of nature, the writings of the Old Toesta-
mwnt. are a faithful reflection of the character of the country
in which they were composcd, of the altcrnations of barren-
nees andl fruitfillness, and of the alpine forests by which the
land of Palestine was characterised. 'They describe in their
regular succession, the relations of the climatg, the mauners of
tns of herdsmen, and their hereditary aversion to agri-
cnlturn) purgnits. The epic or historical narratives are mar,
by & greceful simplieity, olmost more unsdorned than those
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of Heredotus, and most true to nature: a point on which the
ungnimous testimony of modern travellers may be received
as conclusive, owing to the inconsiderable changes cffected in
the course of ages in the manners and habits of a nomadie
people. Their lyrical poetry is more adorned, and developes a
rich and animated conception of the life of nature. It might
almost be said that one single psalm (the 104th) represents
the image of the whole Cosmos:—*Who coverest thyself
with light as with a gurment: who stretchest out the heavens
like a curtain: Who laycth the beans of his chambers in the
waters: who maketh the clouds his chariot: who walketh upon.
the wings of the wind: Who laid the foundations of the carth
that it should not be removed for cver. Ile <endeth the
springs into the valleys, which run among the hills. They give
drink to every beast of the field: the wild asses quench their
thirst. By them shall the fowls of the heaven have their
hnbitation, which sing among the branches. 1le eauseth the
grass to grow for the eattle, and herb for the service of man-
that he may bring forth food out of the earth; And wiue that
maketh glad the heart of man, and oil to make his fuce shine,
and bread which strengtheneth man's heart.  The trees of the
Lord are full of sap: the cedais of Lebanon which he hath
planted; Where the birds mahe their nests: as for the stork,
the fir-trees are her house.”  *The great and wide sea” 18
then deseribed, “wherein are things creeping innumerable,
bath small and great heasts. There go the ships: there is
that leviathan, whom thou hast made to play therein.” The
deserption of the heavenly bodies renders this picture of
nature complete'—< Ile appointed the moon for seasons:
the sun knoweth his going down. Thou makest darkness,
and it is night: wherein all the beasts of the forest do croep
forth. The young lions roar after their prey and seck their
meat from God. The sun ariscth, they gather themsclves
together, and lay them down in their dens.  Man gocth forth
unto hig work and to his labour unto the evening.”

‘We are astonished to find 1n a lyrieal poem of such n limited
compnss, the whole universe—the heavens and the earth—
sketched with a few bold touches. The ealm and toil-oine
labour of mau, {rom the rising of the sun to, the setting of the
same, when his daily work 1s done, is here conwrasted with
the moving life of the elements of nature. This contrast gnd
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mation _in the conception of the mutusl action of

natural phenomena, and this retrospection of an omnipresenat
invisible power, which can renew the carth or crumble it to
dust, constitute & solemn and exalted rather than a glowing
and gentle form of poctic creation.

Similar views of the Cosmos occur repeatedly in the Peslms*
{Psalm Ixv. 7-14, and lxaiv. 156-17), and most full
in the 37th chapter of the ancient, if' not ante-mosnic Book of
Job. The metcorological processes which take plice in the
atmosphere, the formation and solution of vapour, according
to the changing direction of the wind, the play of its colours,
the generation of hail and of the rolling thunder are described
with individualising accuracy; and many questions are pro-
pounded which we in the present state of our physical knowledge
may indecd be able to express under mote scicntifie defini-
tions, but searctly to answer satisfactorily. The Book of Job is
generally regauided as the most perfect specimen of the
of the Iicbrews. It is alike picturesque in the delieation of
individual phenomenn, and artistically skilful in the didactie
arrangement of the whole work.  In all the modein langunges
into which the Book of Job has been tianslated, its i
drawn from the natural scenery of the East, leave o deep un-
pression ou the mind. * The Lord walketh on the heights of
the waters, on the 1idges of the waves towering high beneath
the force ::fi tt’he wxntlll. ) ‘i The moanil}g red has coloured the
marging ho earth, ayl varioasly formed the covering of
clouds, as the hand of man moulds the yielding clay.” The
habits of aninals are described, as for instance those of the
wild ass, the horse, the buffalo, the rhinoceros, und the eroco-
dile, the cagle, and the ostrich. We sce “ the pure ether
spread during the scorching heat of the south wind, as a
nelted mirror over the parched desert.”| 'Where natwe has

* Noble echoes of the ancicnt ITebraic pootry are found in the eleventh
contary, in the hymns of the Npamish Synazogue poct, Saulomo ben
Jebud th Gabiral, which contain a poctic pariphrase of the pieudo-Aris-

book, Mundo. e e religiose Poesic der Juden in

Spemion, by Michacl Sachs, 1845 & 7, 217, and 229. The skotches

drawy wature, and found m the writings of Mose hen Jahoh ben
, 77, and 285), arc full of vigour und erandenr

taken the passiges in the Book of Job from the translstion

thoh of Urnbreit (1824), & xaux.-alii. and 290-314, (Com-
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but eparingly bestowed her gifts, the senses of man are
ened, and he marks cvery change in the moving clouds of
tho atmosphere around him, tracing in the solitude of the
dreary desert, as on the face of the deep and moving sen, every
phenomenon through its varicd changes, back to the signs by
which its coming was proclaimed. The climate of Palestine,
cially in the arid and rocky portions of the country, is
peculiarly adapted to give rise to such observations.

The poctic litcrature of the Hebrews is not deficient in-
variety of form; for whilst the Ilcbrew poetry breathes a
tone of warlike enthusissm from Joshua .to Samuel, the -
litle book of tho gleanct Ruth presents us with a charm-
ing and cxquisitely simple pictwe of nature. Gothe* at
the period of his enthusinsm for the Fast, spoke of it “as
the lovs,liest specimen of epic and idyl poetry which we
possess,

Even in more recent times, we observe in the earliest
literaturc of the Arabs, a faint reflection of that grand con-
templative consideration of mature, which was an origi
characteristic of the Semitic races. I would here refer to the
picturcsque delineation of Bedouin desert life, which the gram.
marian Asmai has associated with the great name of Antar,
and has interwoven with other pre-1ashomedan sagns of heroie
deeds into one great woik. The principal charucter in this
romantic novel is the Antar (of the race of Abs, and son of the
princely leader Scheddad and of a black slave,) whose verscs
have Jeen preserved among the prize poems (Moallakdt), hung
up in the Kaaba. The learned English translator Terrick
Tamilton, has remarked the biblical tone which breathes
through the style of Antur.* Asmai makes the son of the

pare generally Geseniny, Geschichte der hebr. Sprache und, Sch i, s,
88, and Jobi antipessine carmines helr. natura atque virtutes, ed.
Tlgen, p. 28.) The longest aud most characteristic dencription of an
snimal which we meet with in Job, 18 that of the ecrocodile (x1. 25~—xli.
26), and yot it contains one of the cvidences of the writer bemg him-
#elf & native of Palestine. (Umbreit, s, xli. and 308 ) As the rivor-horse
of the Nile and tho crocodile were formerly found throughout the whole
Delta of the Nile, it is not snrpraing that the knowledge of such
strangely formed aniinals should havo spread into the contiguous region
of 1 .

* wammammmwwmﬁfm.;s.
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dosert go to Constantinople; and thus a pieturcsque
of Cixeck eulture and nomadic rnggedness is introd
small space occupicd in the earlicst Arabic poems by
dclineations of the country, will exeite but little surprise When
we remember, as has been remarked by my friend Frpytag
of Bonn, who is 5o celebrated for his knowledge of this pancly
of literaturc, that the principal subjects of thesc } are
narrations of dceds of arms, and praisc of hospitality and
fidglity, and that scarcely any of the bards were natiyes of
Arabin-Felix. A wearying uniformity of grassy plainy and
sandy deserts could not excite a love of natwme, cacept under
peculinr and rare conditions of mind.

‘Where the soil is not adorned by woods and forests, the
phenomena of the atmosphere, as winds, storms, and the long-
wished-for rain, occupy the mind more stiongly, as we have
already remarked.  For the sake of refoiring to a natural
image of this kind in the Arabian poets, I would erpecially
notice Antar's Moallahat, which deseribes the meadows ren.
dered fruitful by rain, and visited by swarms of buzving
inscets;1 the fine description of storms in Amru’l Xais, and
in the 7th book of the celebrated Hamasa ,-'E and, lastly, the
picture in the Nabegha Dhobyani of the ricing of the Eu.
phrates, when it waves bear i their course masses of reeds
and trunke of trees § The 8th book of IZamasa, inscribed
. Travel and Slecpiness,” natwally attracted my special atten-

* Antar, a Bedouin romance, translated from the Arbie by ch
Mamilton, vol. i. p xxvi.; Ilammer, in the Wiencr Jehibuckern der
Litteratur, bd, vi. 1819, s. 229; Roscninuller, in the (haralteren der
vornehmasten Dichier aller Nationen, bd. v. (1795) » 251,

% Antara cum aclol. Sunscnu, ed. Meml, 1816, v, 15. .

I Amrulkeisi Moallakat, ed. E G. Hengwtenberg, 1823 ; Iamasa, e
Freytag, P. i. 1828, lib. vii. p. /85. Compare al-o the pleasing work,
entitled Amrilkais, the Poct and King, translated by Fr. Rickert,
1848, pp. 29 and 62, where southern ghowers of rain are twico deseribed
with exceeding truth to nature. The royal poet visited the court of the
Emperor Justinian, several years before the birth of Mohammed, to seok
ald his cncmies, See Le Divan " Amro Tha:s, accom;
d'one traduction par le Baron Mae Quckin de Slane, 1837, p. 111.

§ Nabeghah Dhobyani, in Silvestre de s Chrestons. arabe, 1806, t.
¥l p. 47. On the early Arabian literature g8nerally, see Weil's Die poet.
Litteratur der Araber vor Mohammed, 1837, 8.’ 15 and 90, as well ag
Freyiag's Daretellyng der arabischen Verskunst, 1880, s. 372-392, We
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tiowy 1 soon found, however, that * sleepiness”* was limited
to tho first fragment of the book, and that the choice of the
subjcet was the more excusable, as the composition is referred
to & night jowrney on a camel.

I have endeavoured in this scction to menifest in a fragment-
ary manncr, the different influence exercised by the external
world, or the aspect of animate and inanimate nature at different
periods of time, on the thoughts and mode of fecling of different
races. ve extracted fiom the history of literature the cha-
racteristic cxpressions of the love of nature. My object, there-
fore, as thréughout the whole of this work, has been to givd
general rather than complete views, by the selection of examples
illustrative of the peculiar characteristics of different cpochs and
different racesof men. I have noticed the changes manifested in
the literature of the Grecks and Romans, to the gradual decay of
those feelings which gayc an imperishable lustre to classical an-
tiquity in the West,and I bay ¢ traced in the wntings of the early
fathers of the Christian chureh, the beautiful expression of a love
of natuze, developed in the calm scelusion of an anchorite life.
In considering the Indo-Geimanice races (using the term in its
strictest defimtion), we have passed from the German poetry of
the middle ages. te that of the highly civilised ancient Enst Arians
(Indians) and of the less favoured West Arians or inhabitunts
of ancient Iran. After a rapid glance at-the Celtic Gaelie
songs, and the recently discovered I'innish cpos, I have deli-
neated the 1ich life of nature that breathes forth from the
cxalted comporeitions of the Ilebrews and Aiabs—races of
Semitic or Aramwmic origin; and thus we have traced the
images reflccted by the eaternal world on the imagination of
nations dwelling i the north and south-east of Kurope, in
Western Asia, in the Persian platcnux. and in the Indian
tropical regions. I have been induced to pursue this course
from the idea that in order to comprehend nature in all its vast
sublimity, it would be necessary to present it under a two-fold

ct, first objeetix ely as an actual phenomcnon, and next
meeﬁvely as it is reflccted in the feelings of-mankind.

may soon expect an excellent and complete version of the Arabian poetry
descripiive of nature, in the wntings of Hamass, from our great post
Friedrich Ruckert.
* Ilamase Carmina, ed. Freytag, P. i. 1828, p. 788, * Hero finishes,”
it is 2oid in p. 796, “ tho chapter on travel and 088"
2E
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When the glory of the Arammie, Greck, and Roman domi.
nion—or I ‘might almost say, when the ancient world had
awny, we find in the great and inspired founder of a new

era, Dante Alighicri, occasional manifestations of the deepest
sensibility to the charms of the terrestrial life of nature, when-
ever he nbstracts himsclf from the passionate and subjec-
tive control of that despondent mysticism, which constituted
the gencral circle of his ideas. The period in which he lived
followed immediately that of the decline of the Suabian Minne-
singers, of whom I im'e already spoken. At the close of the
first canto of his Purgatorio,* Dante depicts with inimitable
grace the morning fragrance, and the trembling light on the
mirror of the gently moved and distant sea (&0 éremolor della
marina); and in the fifth canto, the bursting of the clouds,
and the swelling of the rivers, when after the battle of Cam-
paldino, the body of Buonconte da Montefeltro was lost in the
Arno.t The entrance into the thick grove of the terrestrial
paradise, is drawn from the poet’s remembrance of the pine
Jorest near Ravenna, “ la pineta in sul lito di chiassi,’} where
the matin song of the birds resounds through the leafy boughs.
The local fidehty of this picture of nature contrasts in the
celestial puradise with the *“stream of light flashing innumerable
sparks,§ which fall into the flowers ou the shore, and then, as

* Dante, Purgatorio, canto i. v, 115 —
“L’ alba vinceva I' ora mattatina
Che fuggia ‘nuanvi, st che di loutano
Conobba 1 tremolar della marna” . . . . P
¥ Purg, canto v., v. 109—127 —
“Ben sai come nell’ acr &i 1accoglie
Quell’ umido vapor, che 1n acqua riede,
Tosto che sale, dove 'l freddo il coghe’ . . . .
1 Purg, canto xxviii, v. 1-24.
§ P ., canto xxx. v. 61-69.—

“% vidi Inme in forma di riviera
Fulvido di fulgori intra due rive
Dipinte di mirabil primavera.
In?idhl ﬂ;;mnm \zeinn favillevive
" ogni parte si mettean ne’ fiori,
Quasi rubin, che ro circonserjre.
Poi pome inebriate dagli odori,
Rip van s¢ nol miro gurge .
B « uos entrava, un altta 1’ uscia fuorl™
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if inebrinted with their sweet fragrance, plunge back into the
stream, whilst others rise around them.” It would almost

seem as if this- fiction had its on%:: in the poet’s recollection
of that peculiar and rare phosphorescent condition of the
ocean, when luminous points appear to rise from the breaking
waves, and spreading themsglves over the surface of the waters,
convert the liquid plain into a moving sca of sparkling stars.
The remarkable conciscncss of the style of the Diwina Com-
medis adds to the depth and carnestness of the impression
which it produces.

. In lingering on Italian ground, although avoiding the fri.
gid pastoral romances, I would here refer after Dante to the
plaintive sunuct in which Petrarch describes the impression
made on his mind by the charming valley of Vaucluse, after
deuth had robbed him of Laura; the smaller poems of Boiardo,
the friend of 1lercules d'Este; and more recently, the stanzas
of Vittoria Colonna.#

I do not make any extracts from the Canzones of the T'ita Nuovs,
becanse the simibtudes ard images which they contain do not Lelong to
the purely natural range of {errestrial phenomena,
* ] would here refer to Boiardo's ronnet, beginning,

Ombrosa selva, che il mio duolo ascolti,
and the finc stanzas of Vittoria Colonna, which begin,

Quando mijro Ia terra ornata ¢ bella,

Di mille vaghi ed odorati fiori . . . .
A fine and very characteristie description of the country sont of Fracas-
toro on the hill of Incassi (Jlon« Caphius), near Verona. is given by this
writer, (who was equally distinguisbed in medicine, mathematics, and
poetry), in his Naugeraws de poetica dialogus. Hieron. Fracastorii
Op. 1601, P.i. pp. 821 826. See also in a didactic poem by the same
writer, lib. il v. 206-219 (Op. p. 636), the pleasing passuge on the
culture of the Citrax in Italy. 1 miss with astonishment any expression
of feeling connected with the aspect of nature in the letters of Petrarch,
oither when, in 1345, (three years, therefore, before tho death of Laura),
ke atterapted the ascent of Mont Ventour from Vaucluse, in the eager
hope of beholding from thence o part of his native land; when he
ascended the bauks of the Rhine to Cologue: or when ho visited the
Gulf of Daice. He lived more in the world of his clasical remem-
brances of Cicero and the Roman poots, or in the cmotions of his
ascctic melancholy, than in the actual scenes by which ho was sur- .
rounded. (See Pctrarche Epist. de rebus fumiliaribus, lib. iv. 1, v.
3 and 4 pp. 119, 156, and 161, cd. Lugdun. 1601). There is, how-
over, an exoeedin;..gy picturcsqne description of & great tempest which
hic observed near Naples in 1343 (lib. v. 5, p. 165).
: 2E2
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‘When classical literature acquired a more generally diffused
vigour by the intercourse suddenly opened with the pelitically
degenerated Greeks, we meet with the carliest evidenco of this
better spirit in the works of Cardinal Bembo, the friend and
counsellor of Raphacl, and the patron of art; for in the Ztna
Dialogus, written in the youth of the author, there is a charm.
ing and vivid sketch of the geographical distribution of the
plants growing on the declivities of the mountain, from the
rich corn-ficlds of Sicily to the snow-covered margin of the
crater. The finished work of his maturer age, the Historie
Venete, churncterises still more picturesquely the climate and
vegetation of the New Continent.

Everything concurred at this period to fill the imaginations
of men with grand images of the suddenly exiended bounda-
ries of the known world, and of the enlargement of human
powers, which had been of simultaneous occurrence.  As, in
antiquity, the Mucedonian expeditions to Paropamisus, and the
wooged alluvial valleys of Western Asia awakened impres-

sions derived from the aspeet of a richly adorned cxotic
nature, whose images were vividly reflected in the works or
highly gifted writers, even for eenturics afterwards; so, in like
manner, did the discovery of America act in cxercising a
second and stronger influence on the western nations than
that of the crusades. The tropical world, with all the luxu-
riance of its vegetation on the plains, with all the gradations
of its varied organisms on the declivities of the Cordilleras,
and with all the reminiscences of northern climates associated
with the inhabited platesux of Mexico, New Grapadh, and
Quito, was now first revealed to the eyes of Kuropeans.
Fancy, without whose aid no truly great work can succeed in
the hande of man, lent a peculiar charm to the dclincations
of nature sketched by Coluinbus and Vespueei. The first of
these discoverers is distinguished for his deep and earnest sen-
timent of religion, as we find cxemgliﬁr-d in his deseription of
the mild sky of Paria, and of the mass of water of the
Orinoco, which he believed to flow from the eastern paradise;
while the second is remarkable for the intimate acquaintanee
he evinces with the poets of ancient and modern times,
8 shown in his descrviption of the BraziMan coast. The reli.
-sentiment thus early evinced by Columbus became

, couverted, with increasing years, and under the influcnce of
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¢he persecutions which he had to encounter, into a fecling of
melancholy and morbid enthusiasm.

In the heroie ages of the Portuguese and Castilian races it
was not thirst for gold alone, as has been asserted fiom
ignorance of the national character at that period, mt rather
a gencral spirit of daring, that led to the prosecution of dis-
tant voyages. The names of Hayti, Cubagua, and Duiien, acted
on the imaginations of men in the beginning of the sixteenth
century in the same manner as those of Tinian and Otaheite
have done in more recent times, since Anson and (ook. If
the nmirations of far distant lands then diew the youth of the
Spanish peninsula, Flanders, Lombardy, and Southern Ger-
many, to 1ally around the victorious standard of an imperi
leader on the 1idges of the Andes, or the burning plaimns of
Uzaba and Coro, the milder influence of a more modcrn eivi-
lisation, when all portions of the carth’s smface were more *
generally aceessible, gave other motives and dnections to the
restless longing for dmtant tiavels. A passionate love of the
study of naturc, which originated chicfly in the noith, glowed
in the breast of all: intellectual expansion of views became
assoginted with enlmgement of hnowledge; whilst the poctic
and sentimental tone of feeling, pecuhar to the cpoch of
which we speak, has, since the close of the last century, been
identificd with litermy compositions, whose forms were
unknown to former ages. *

On casting a retrospective glance on the great discoverics
“hichprepm'cd the way for this modern tone of fecling, our
attention 18 especially athacted by the descriptions of nature
which we owe to the pen of Columbus. Tt 1s onlyiecently that
we have been in possession of his own ship’s journal, his letters
to the Chancellor Sanchez, to the Donna Juana de la Torre,

verness of the Infant Don Juan, and to Queen Isabella, I

ve already attempted, in my cutical investigation of the
history of the geography of the fifteenth and sixtcenth cens
turies,* to*show with what depth of feeling for nature the
great discoverer was cndowed, and how he described the
earth and the new heaven opened to his cyes, (viage nuevo al
nuero cielo 1 mundo que fasfa entonces estaba en occulto,) with
a beauty and simplicity of expression which ean only be ade-

* Humboldt, Bzamen critigue de Thistoire do la Géographie dx
Souveau Continent t. iii. pp. 227-248,
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quately appreciated by those who are conversant with the
ancien{ vigour of thcbylangunge at the period in which Le
wrote.

The physiognomy and forms of the vegetation, the impenc-
trable &iﬁm of t[Yo forests *in whiclfg:ue can waroelpe:is-
tinguirh the stems to which the several blossoms and leaves
belong,” the wild lusuriance of the flowering soil along the
humid shores, and the 10se-coloured flamingoes which, fishing
at emly morn at the mouth of the rivers, impart animation to
the secnery—all in tuin arrcsted the attention of the old
mariner as he sailed along the shores of Cuba, between the
small Lucayan 1slands and the Jmdinillos, which I too have
visited. Each newly discovered land seems to him more
beautiful than the one last deseribed, and ho deplores his
inability to find words in which to express the sweet finpres-
sions awahened in his mind. Wholly unacquainted with
botany (although, through the influence of Azabian and Jew-
ish physicians, some superfictal knowledge of piarts had been
diffused in Spain), he was led, by a simple love of natwe, to
individualise all the unknown forms he beheld. Thus, in
Cuba alone, he distinguishes scven or eight different species
of palms, more beautiful and {aller than the date-tzce g‘;ria-
dades de palmas supertores a las nuest) as en su belle.a y altura).
He informs his leagned fiiend Anghiera, thai he has scen
pines and palms (palmetts ¢t pinete) wonderfully sswociated
together in onc and the same plain; and he even so acutely
obscrved the vegetation mound him, that he was the fidt to
notice that there were pines on tho mountains of Cibao,
whose ftuits arc not fir-cones but berries like the olives of the
Azurafe de Sevilla; and fwther, as I have alrcady remmked,
Columbus* already scparated the genus Podocarpus from the
family of Abietincee.

¢ The beauty of the new land,” says the discoverer, ¢ far
::Enm the Campiiia de Cordova. 'The trces awe bright,

ith an ever-verdant foliage, and are always laden with fruit.
The plants on the ground are high and flowering. The air is
warm os that of April in Castile, and the nighti sings
more melodiously than words can deBeribe. At night the
wong of other smaller birds resounds sweetly, and I have also
heard our grasshoppers and frogs. Once I came to a deeply

* Bee p. 286,
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enclvsed harbour and saw a high mountain that had never been
seen by any mortal eye, and from whence gentle waters
(findas aguas) flowed down. The mountain was covered with
firs and variously-formed trees adorned with beautiful blos-
soms. On railing up the stream which empties itself into
the bay, I was astonished at the cool shude, the clear erystal-
like water, and the number of the singing birds, I felt as
if I could never leave so charming a spot, as if a thousand
tongues would foil to describe all these things, and as if
my band were spell-bound and refused to write, (para hacer
relacion a los Reyes de las cosas que tian no bastaren mil'
lenguas a veferillo, ni la mano para lo escribir, que le parecia
questaba encantado).” *

‘We here learn from the journal of a wholly unlettered sea~
man the power which the beauty of nature, in its individual
forms, may.eacreise on a susceptible mind.  Feclings ennoble
langunge; for the style of the Admiral especially when at the
age of sixty-seven. on his fourth voyage, he relates his won-
derful dream,| on the shore of Veragua, if not more eloquent,
i» at any ratc more interesting than the allegorical, pastoral
romances of Boceacio, and the two pocms of srcadia by San-
nazaro and Syducy, than Gareilasso’'s Salicio y Nemoroso, or
than the Diana of Jorge de Montemayor. ‘The elegiac idyllie
element unfor tunately predominated too long in the literature
of the Spaniards and Italians. It required all the fresimess of
delineation which characterised the adventures of Cervantes’
Knight of La Mancha to atonc for the Galatea of the same
author. Pastoral romance, however it may be cnnobled by
the beauty of lunguage and tenderness of sentiment manifested
in the worhs of the above-naumed great writers, must, from its
very nature, remain eold and wearisome, like the allegorieal
and artificial produetions of the middle ages. Individuality
of obscrvation can alone lead to a truthful representation of

* Journal of Columbus on his first voyago (Oct. 20, 1492; Now.
25-29; Dec. 7 16; Dec. 21); sce also his letter to Dofia Maria de Gax
Tan, ama del Principe D, Juan, Dec. 1500, in Navarrete, Onleccion de los
lVoigy:andq;a hiciéron por mar los Espaioles, t. i. pp. 48, 85, 73, 33, 92,

+ 100, 66.

+ Navarrete, op, cit, pp 808-304, Caria del Almirante o los Reges
axcrua en Jama?ou a 7%!3 Julio, 1508); Humboldt, Kpeinen crity
4, lii. pp. 231-280
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nature; thus it is supposed that the finest descriptive stanzas
in the Gerusalemma Liberaia® may be traced to impressions
derived fiom the ﬁoet's recollection of the beautiful seenery of
Sorrento by which he was surrounded.

The power of stamgling descriptions of nature with the im-
press of faithful individualily, which springs from actual
observation, is most richly displayed in the great national
epic of Portuguese literature. It scems as if a perfumed

rn air breathed throughout this poem, which was written
under a tropical &&in the rocky grotto ncar Macao, and in
the Moluccas. Although I would not venture to assume that
my opinion could serve a5 a confirmation of the bold expres-
sion of Friedrich Schlegel, that « the Lusiad of Camoens far
surpasses Ariosto in richness of colour and luxuriance of
faney,”t I may be permitted 1o add, as an observer of nature,
that in the deseriptive portions of the work, the enthusiasm
of the poet, the ornaments of diction. and .the sweet tones
of melancholy never impede the accurate representation of
physical phenomena, but rather, as is always the casc where
art draws from a pure source, heighten the animated impres-
sion of the greatness and truth of the delimecations. Camoens
abounds in inimitable deseriptions of the never-ceasing con-
nection between the air and sca—betwcen the varying form
of the cloudy canopy, its meteorological processes, and the
different conditions of the surface of the ocean. He describes
this surface when, curled* by gentle breezes, the short waves
flash bencath the play of the reflected beams of light; .and
again, when the ships of Coclho and Paul de Gama contend
in a fearful storm against the wildly-agitated elements.}

* Tasso, canto xvi. stanze 9--16.

4 See Friedrich Schlegol’s Sammil. Werke, bd. ii. . 96; and on the
digturbing mythological dualism, and the mixture of antique fable with
Christian  contemplations, sec bd. x. 8. 54, Camocny has tried, in
stanzs 82-84, which have not met with sufficiont admiration, to {:lstify
this mythological dualism, Tethys avows, in 2 nalve mannor, but in
veraes inspired by the noblest conception of poetry, “that she herself,
Satu J‘Eizer, and all the host of gods, arc vain fables, created by the
“l:iu! ono_fmom!s,andssrvingonlytoleqdachnrmto»ng—

w Providencia que em Jupiler agqui se representa.” .
s e unmrmd‘h e, deoomipiion of 5 Lo e e

eseri a tempest Y
onnlp i. entc
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Cumoens is, in the strictest sense of the word, a great sea~
painter. He had served as a soldier, and fought in the Em.
pire of Morocco, at the foot of Atlas, in the Red Sea, and on
the Persian Gulf; twice he had doubled the Cape, ond,
inspired by a deep love of nature, he passed sixteen years in
observing the phenomena of the ocean on the Indian and
Chincse shores. e describes the, electrie fires of St. Elmo,
(the Castor and Pollux of the uncient Greck mariners,) * the
living light,* sacred to the scaman.” He depicts the threat-
ening water-spout in its gradual development, *“how the
cloud woven from fine vapour revolvesin a circle, and, letting
down n slender tube, thirstily, as it were, sucks up the
water, and how when the black cloud is filled, the foot of the
cone recedes, and flying upwards to the sky, gives back in its
flight, as fresh water, that which it had drawn from the waves
with a surging noise.”| - Let the book-learned,” says the
poet, and Lis taunting words might almost be applied to the
present age, “try to cxplain the hidden wonders of this
would, since, trusting to reason and seience alone, they are so
ready to pronounce as false what is heard fiom the lips of the*
sailor, whose only guide is experience.”

The talent of the entbusiastic poct for deseribing nature is
not limited to separate Ehﬂmmcnn. but is very conspicuous in
the passages in which he comprehends large masses at one
glance. 'The third book sketches, in a few strokes, the form
of Europe,} from the coldest north to * the Lusitonian realm,

* e fire of St. Elmo, o lume viro gue @ maritima gente tem {]olr
sanlo, em tempo de tormenta,” (canto v. est. 18). One flame, the
Heleua of the Greek mariners, brings wmisfortune, (Plin. ii. 87); two
flames, Castor and Pollux, appeaning with a rustling noise, ¢ like flut-
tering birds,” are good omens, (Stoh., Eclog. Phys., i. p. 614; Senecs,
Nat. Quast., i. 1). On the eminently graphical character of Camoens’
doscriptions of nature, see the great Laris cdition of 1818, in the Vida
de Cawmiies, by Dom Joze Maria de Sous, p. cii.

4 The waterspout in canto v, cst. 19-22, may be compared with the
equally poetic and faithful description of Lueretius, vi. 423-442,
On the fresh water, which, towards the close of the .phenomenon,
appoars to fall from the upper part of the column of water, see Ogden
On Waterspouts, (from observations made in 1820, during » voyage ,
from Havannah to Norfolk,) in Silliman’s American Journal of Science,
vol. xxix, 18386, pg. 254-260,

3 Cantoiii. est.7-21. Inmy referencer I have always followed the texs
of Camoens according to the editio princeps of 1573, which has brest
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and the strait where Ilercules achieved his lnst labour.”
Allusion is constantly made to the manners and civilisation of
the nations who inhabit this diversificd portion of the earth.
Frem the Prussians, Muscovites, and the races * gne o Rheno
frio lava,” he hastens 1o the glorious plains of Hellns, « que
creastes os peitos elognentes, e os juizos de ulte phantasia.” In
the tenth book he takes a more cxtended view. Tethys
leads Gama to a high mountain, to reveal to him the secrets of
the mechanism of the earth, (mackina do mundo,) and to dis-
close the course of the plancts (according to the Ptolemaic
hypothesis).* 1t is a vision in the style of Dante, and as
the carth forms the ecntre of the moving universe, all the
knowledge then acquircd concerning the countries already
discovered, and their produce, is included in the de<eription
of the globe.{ Euwope is no longer, as in the third book,
the sole object of attention, but all portions of the carth are,
in twrns, passed in review, exen “ the land of the Holy Cross™
(Brazil) is named, and the consts discovered by Magellun, * by
irth but not by loyalty a son of Lusitania.”

If I have specially extolled (‘amoens as o sea painter. it
was in order to indicate ihat the aspect of terrestrial .ife
appears to have attracted lus attention less powerfully.  Sis-
mondi has justly remmhed that the whole poem bears o
trace of graphical deseription of tiopical vegetation, and its

ven afresh in the excellent and splendid editions of Dom Jore Maria de

ouza-Botelho (Paxiv, 1818) TIn the German quotations I have gene-
rally nsed the translation ot Donner (18433) The prineipal aim of the
Juusiad of Camocens 18 to do hononr to his nation. It would Le a monu.
ment, well worthy of his fame, and of the nation whom he oxtols, if
& hall wero construeted in Lisbon, after the noble examples of the halls
of Bchiller and Gdthe in the Chand Ducal Palace of Weimar, and if
the twelve xn.nd compositions of my talentcd and deccased friend
Gérard, which adorn the Sousa cdition, were execuied 1n larae dimen.
sions, in fresco, on well-lighted walls. The dream of the King Dom
Msxnoel, in which the rivers Indus and Ganger apt)enr to him; the Gisnt
Adamastor hovering over the Cape of Good llope (“LEn svu aquelie
oceulia e grande Calbo, @ quen chamars ré« outros Tormentoriv™ ; the
waurder of Ignes de Castro, and the lovely Ilha de Venus, would all pro-
docd the most admirablo effect.

* Osmio x. ent, 79-90 ; Camoens, like Veepucsi, apeaks of the part of
the hesvens nearest to the southern “pole aspoor in stars (canto ¥, est. 14).
He inaleo agquainted with the 1ce of the southern seas {cauto v. est. 27).

+ Canto x. cst. 91-141,
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aliar physiognomy. Spices and other aromatic substances,
e er&'i{ﬁof':;ﬁﬂ);)rod&ts of commerce, arc alone noticed.
'The episode of the magic island® certainly presents the most
charming pictures of natural scenery, but the vegetation, as
befits an }tha de Venus, is composed of * myrtles, citrons,
fragrant lemon-trees, and pomegranates,” all belonging to the
chmate of Southern Kurope. We find a greater scnse of en-
joyment from the littoral woods, and more attention devoted
to the forms of the vegetable kingdom, in the writings of the
greatest navigator of lus day, Columbus; but then, it must be
admitted, whilst the latter notes down in his journal the vivid*
impressions of cach day as they aiose, the poem of Camoens
was wiitten to do honour to the great achievements of the Por-
tuguese.  The poet, accustomed to harmonious sounds, could
not cither have felt much disposed to borrow from the language
of the natives strange names of plants, or to have interwoven
them in the desenption of landscapes, wlich were designed
as bachgrounds for the main subjects of which he treated.

By the side of the image of the kmghtly Camoens has often
bePL\ placed the cqually romantic one of a Spanish warrior,
whb served under the banners of the great Emperor in Pern
and Chil, and sang in those distant climes the deeds inm
which he had himeclf taken <o honourable a share. But m
the whole epic poem of the .1,aucana, by Don Alonso de
Ercilla, the aspeet of voleanoes covered with eternal snow, of
torrid sylvan ‘valleys, and of urms of the sca extending far
into%he land, has not been productive of any descriptions
which may be regarded as graphical.  The exaggerated prai
which Cervantes tahes occasion to expend on Kreillo in the
inﬁnious satirical review of Don Quixote’s books, is pro-
bably merely the result of the rivalry subsisting between the
Spanish and Italian schools of poetri, but it would almort

to have deccived Voltaire and many modern crities.

e Araucana is certainly penctrated by a noble feehng of
nationality. The description of the manners of a wild race, who
perish in struggling for the hberty of their country, is not

* Cauto ix, ost. 51-68. (Consult Ludwig Kri Selviften auy
allgemetnen Erdiunde, 1840, 5. 338)) The whole Ithn de Venus is
an allegorical fablo, s i8 clearly shown in cst. 89, but the beginning of
the rolation of Dom Manoel's dream deseribes an Indian mountain and
forest dustriet (canto iv. est. 70),
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dovoid of animation, but Ercilla’s style is not smooth or easy,
while it is overloaded with proper names, and 1s devoid of
all trace of poetic enthusinsm.*

This cnthusiastic poctic inspiration is to be traced, how-
ever, in many strophes of the Romancero Cuballeresco;t in

*A ilection for the old litcrature of Spain, and for the onchanting
rogion in which the Araurana of Alonro de Ercilla y Zufiiga was com-
porod, has led me to read through the whole of this poem (whieh, unfortu-
natoly, comprises 42,000 verses) on two occasions, once in l’eru, and
again recently in Paris, when, by the kindness of a learned traveller; M.
Ternanx Compans, I received, for the purpose of comparing it with Ereilla,

“a very scarce book, printed in 1596 at Lims, and containing the nineteen
cantos of the Arauco domado (compuesto por ¢l Licenciado Pedro de
' Ona natural de los Infuntes de Engol en (hile). Of the epic poem of
Ercilla, which Voltaire regarded as an J//ad, and Sismondi as a news-
paper in thyme, the first filtoen cantos were composed hetween 1556
and 1663, and were published in 1569; the later cantos wers first
printed in 1590, only six years before the wretched poem of [edro de
Ofia, which bears the same title as one of the master-works of Lope de
Vega, in which the Cacique (‘aupolican is also the principal personnge.
Ercilla is unaffected and truc-hearted, e-pecially in those parts of his
composition which he wrote in the field, mostly on the bark of jrecs
and the skins of animals, for want of paper. The de«cription off his
poverty, and of the ingratitude which he like others experienced at' the
court of King Philip, is extrewmely touching, particularly at the close
of the 37th canto:
“(limas past, mud? constelaciones,
Golfos innavegables navegando,
Fstendiendo Sefior, vucstra corona
Hasta casi Ia austral frigida zona”
“‘The flower of my life is past ; led by a latc-earned experience £ wint
renounce carthly things, weep, and no longer sing.” The natural
deacriptions of the garden of the sorcerer, of the tempest raised by
Eponamon, and the delincation of the ocean, (I’. i. pp. 0, 135, and 173;
P. ii. 180 and 101, in the edition of 1733,) arc wholly devoid of life
snd tion. Geographical registers of words me acenmulated in
such 2 manner that, in canto xxvi1., twenty-seven proper numes follow
each other in a single stanza of eight lines. Partii. of the Araucana iy
uut by Ereills, bot is a continuation, in twenty cantos, by Diego d8
Bantistevan Osorio, appended to the thirty-seven cantos of la.

*+ Booin Romancero de Romances caballerescos é historicos ordenado,
por D, Avgustin Duran, P. i p. 189, and P. ii. p. 287, the fine
strophed cdmmen Y ba declinando el dia—=Su curso y ligeras horas,
ang those on the flight of King Rodrigo, begtnning

R “(Cuando las pintadas aves
Mudas estdn, y la tierra .
A ténta escucha los rios.”
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the religious mclancholy permdmdg the writings of Fray Luis
de Leon, as, for instance, in his description of theé charming
night, when he celebrates the eternal lights (resplandores
eternnles) of the starry heavens;* and in the compesitions of
Calderon. “ At the period when Spanish comedy had at-
tained its fullest development,” says my friend Ludwig Tieck,
one of the profoundest critics of dramatic literature, “we
often find, in the romanesque and lyrical metre of Calderon
and his cotemporaries, dnzzlingly beautiful descriptions of the
gca, of mountains, gardens, and sylvan valleys. but these are
always so intcrwoven with allegorical allusions; and adorned®
with so much artifieial brilliancy, that we {cel we me reading
harmoniously rhythmieal deseriptions, recurring continually
with only slight variations, rather than as if we could breathe
the free air of nature, or feel the reality of the mountain
breath and the valley's shade.” In the play of Life s o
Dream, (lu 1ida es sueio,) Calderon mahes the Prince Sigis-
mund lanient the misery of his eaptivity in a number of grace-
fully drawn contrasts with the ficedom of all organic nature.
He, depicts birds * which flit with1apid wings across the wide
exganse of heaven;” fishes, *“which but just emerged from
th¢ mud and sand, scck the wide ocean, whose boundlessness
seems searcely sufheient for their bold course. Even the
stream which winds its toituons way among flowers finds a
free passage across the meadow: and I, eries Sigismund, in
despair, *“ I who have more life than these, and a freer spirit,
must content myself with less freedom!” In the same
manfiér Don TFernando speaks to the King of Fez, in The
Steadfast Prince, although the style is often d\ﬂffured by
sutitheses, witty comparisons, and artificially turned phrascs,
from the echool of Gongora | I have referred to these indi-
vidual examples beeause they show, in dramatie poetry, which

* Fray Luis de Leon, Olras proprias y traducciones, dedicadas a
Ron Pcdro Portocarero, 1661, p 120+ Noche serena. A deep foeling
for nature aleo muanifests it<elf occasionally in the ancient mystic pootry
of the Bpuniards (as, for instance, in Fray Luis de Granamds, Santa
Teresn de Jesus, and Malon de Chuide), but the natiral pictures are
generally only the external investment under which the ideal religious

ion is symbolised.
+ Calderon, in The Stearlfast Prince, on the approach of the flcet,

Act i, seene 1; and on the sovereignty of the wild beasts in the forests,
Act iil, scone 2. - . N
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tions become merely the reflections, as it were, of the disposi-
tion and tone of feeling of the principal tch,-rsormges. Shake-
speare who, in the hwry of his animated action, has hardly
ever time or opportunity for entering deliberately into the
deseriptions of uatural scenery, yet paints them by accidental
reference, aud in allusion to the feelings of the principal
characters, in such a manner that we seem to sce them, and
{ive in them. Thus, in the Midsummer Night's Dieam, we
live in the wood; and in the closing sccnes of the Meschant
of Venice, we sec the moonshine which iightens the wum
summer's night, without therc being actually auy direct
description of either. ** A true description of nature occurs,
however, in King Lear, where the scemingly mad Xdgar
represents to his blind father, Gloucester, while on the plain,
that they are ascending Dover CLff. The deseiiption of the
view, on looking into the depths below, actually cxcites a
feeling of giddiness.”™

If, in Shakespearc, the inward animation of the feclings,
and the grand simplicity of the lunguage, gave such a won-
derful degree of life-like truth and individuality to the e, res-
sion of uaturc; in Milton's cxalted poem of Paradise Los* the
descriptions are, from the very nature of the subject, more
wmagnificent than graphic. The whole richness of the poet's
fancy and diction is lavished on the deseriptions of the lusu-
riant beauty of Paradise, but as in Thomson's charming didac-
tic poem of The Seasons, vegetation could only he sketched
in general and more indefinite outlines. According 1) the
judgment of critics deeply versed in Indian poetry, Kulidasa's
poem on a similar subject, the Ritusankara, which was writ.
ten more than fiftcen hundred ycars earlier, individualises,
with greater vividness, the powcrful vegetation of tropical
regions, but it wants the charm which, in Thomson's work,
springs from the more varied division of the year in northern
{atitudes, as the transition of the autumn rich in fruits to the
wintgs, and of the winter to the reanimating scnson of spring;
and fiom the imoges which may thus be drawn of the labours
or pleasureble pursuits of 1men in each part of the year.

* { have taken the d ished in the text Ly marks of

quotation, and relating to Calderon and Shakespeare, from yypublished
totters, addrossod o myself by Ludwig Trock. ¥

treats chiefly of cvents, passions, and characters, that dcscrig-
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If we procecd to a period nearer our own time, we
vbscrve that since the Iatter half of the cighteenth contwry
delineative prose especially has developed itself with peculiar
vigour. Although the general nass of hnowledge has becy
so excessively enlarged from the universally extended study
aof nature, it does not appear that in those susceptible of
a higher degree of poctic insphiation, intellectual contempla-
tion has sunk under the waght of Accumulated knowledge.
but rather that as a result of poetie spontancity, it has gained
in comprehensiveness and clevation—and learning how t~
penetrate dceper into the structure of the carth’s crust, has
explored in the mountain mas¢s of oar planet the stratified
repulehres of extinet organisms, and traced the geographiend
distribution of animals and plants and the mutual eonncetion
of races. thuwe, rmongst there who were the fist by an
exciting apjwul to the imiginative faculties, powerfully to
animate the <entiment of enjuyent derved from communion
with natwe. and consequently alvo to give impetus to its
inseparable accompammenc—the love of distant travels,—we
may mention in Tianee Jean Jacques Roussean, Buffon, and
Boi.‘\audin de St Prerre, and. exceptionally to include a still
living author, I would 1ume my old friend Augnste de
Chateaubriand::¥ in Great Butain, the intellectual Playfair:
and in Germany, Cooh’s compr.aion on lus socond voyage of
circumnavig it on, the cloquent Gemge Torster, who was
endowed with wo peculinely happy a faculty of generalisation
in the study of natwe

It%ould be forcign to the present work, were I to under-
take to inquire into the characteristics of these writers, and in-
vestigate the causes which at one time lend a charm and
grace to the deseriptions of natural seenery contained in their
universally diffused works, and at another disturb the impres-
sions which they were designed to call forth; but as a tra.
veller, who has derived the gicater poition of his knowjedge
from immediate observation, I may perhaps be permitted to
introduce o few seattered 1emarks on a recent, and on the
whole but little oultivated, branch of literature. Buffon—

and carnest ashe war—simultancovsly embracing a knov-
odge of the planetary structures, of organisation, and of the
laws of light and magnetic forces—and far maore profoundly

5, [This distinguidhed weite died July 46 of the present yoor asas),]
-7y :
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versed in physical investigations than his cotempiiem
sapposed, shows more artificial elaboration of style aiff
rhetorical pomp than individualising truthfulncss, whe
s from the description of the gabits of animaly %0}
xﬁneation of natural scenery, inclining the mind td th
ception of eaalted impressions, rather than m :
imagination by presenting a visible picture of fured
conveying to the senses the echo as it were of realityy |

thronghout the most justly cclebrated of his works
department of literature, we instinctively feel that he
never have left Central Furope, and thut he is deficient in
al observation of the tropical world, which he belicves
is corrcetly describing. But that which we most cspe-
cially miss in the writings of the great naturalist, is a har-
monious mode of connecting the representation of nature
with the expression of awaliened feclings; he is in fact defi-
cient in almost all thut flows from the mysterious analogy
existing between the mental emotions of mind and the

omena of the pereeptive world.

tion pervade the works of Jean Jacques Rousseau, B

de 8t. Pierre, and Chateaubnand. If I here allude to thé per-
suasive cloquonce of the firit of these writers, us manifested
in the picturesque scenes of Claens and la Mefllene on
Lake Leman, it is bedause in the piveipal works of this
zealous but ill-instructed plant-collector—which were written
twenty yeaxs before Buffon's fanciful Epoques de la Nature®

* The snccession in which the works refcrred to were published is as
follows: Jean Jacquos Rousscau, 17569, Nouvelle Ii(lvise; Buffon,
Xpogues de la Nature, 1776, but s Histoire Naturelle, 1749-1767T;
Bernardin de 8t. Pierre, Etudcs de la Nature, 1784, Paul et Virginie,
1788, Chaumiére Indienne, 1791; George Yorster, Rcise nach der
Sadaee, 1777, Klcine Schrifien, 1704. More than half s century before
the pu‘llcn.ﬁon of the Nouwclle Il¢loise, Madame de 86vigné, in her
charming letters, had alrcady shown o vivid scmse of the Lesuty of
, Buch as wad rarcly expressed in the age of Lounis X1V. Seo
¥we natural descriptions in the letters of April 20, May 31, Au-
m&, ber 16, and November 6, 1671, and October 23 and
ber 98, 1639 (Aubenas, Ist. de Madame de Sévigné, 1842,
. 401 pad 427.5 My reason for referring in the {ext % the old
m Flemming, who, from 1833 to 1639, accompanicd
. on hig journey to Musoovy and to Perdis, is that, accord-
to tho convineing authority of my friend, Varnhagen von Enso
%ﬂmphio‘dw Denbw, bd, iv. 8. 4, 75, and 129), “the character of

A greater depth of fecling, and a fresher spirit of“w
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—poetic inspiration shows itself principally in the inncrmost
peculinrities of the language, breaking forth as fluently in his
in the immortal poems of Klopstock, Schiller, Goethe,

and Even where there is no purpose of bringing for-
ward @ibjcets immediately connected with the natural sciences,

ure in these studies, when referring to the limited

our
portiliy of the earth best hnown to us, may be inercased by
the n of a poetic mode of representation,

In"rijourring to prose writers, we dwell with pleasure on the

small work cutitled Pawl et Tirginie, to which Bernardin de
Sty Pierre owes the fairer portion of his literary reputation. The
work to which I allude, which con scarcely be rivalled by
any] production comprised in the literature of other coun-
tricy, is the simple picture of an island in the midst of a
trogfical sca, in wLich, sometimes fuvoured by the serenity of

the k. and sometimes threatened by the violent conflict of the
el te, two charming ereatures stand picturesquely forth from
the wild sylvan lusurtnee surrounding them as with a varie-
gutejd flowery tapestry.  Here, and in the Chaumicre Indienne,

even in his Etudes de la Nature, which are unfortunately
disfizured by wild theories and crroncous physieal opinions, the
of the sca, the grouping of the clouds, the rustling of
thef air amid the crowded bamboos, the waving of the leavy
of the slender palms, are all sketched with inimitable
Bernardin de 8t. Pierre’s master-work, Pawl et Vir.
yinge, uccompanied me to the climes whence it took its origin.
Fyg ngany years it was the constant comparion of myself and
v valued friend and fellow-traveller Bonplund, and often
(the reader must forjzive this appeal to personal feelings) in the
calm brillianey of a southern sky, or when in the rainy season
the thunder re-echoed, and the lightning gleamed through the
furests that skirt the shores of the Orinoco, we felt ourselves
penetrated by the marvcllous truth with which tropical nature
is deseribed, with all its peculiarity of character, in “this
little work. A like power of grasping individualitics, without
destroying the general impression of the whole, and without
depriving the subject of a free innate animation of ml
fancy, characterises, even in a higher degee, the in 1
und scnsitive mind of the author of Atala, René, Les Martyres,
Flomming's corpositions is marked with a fresh and healthful vigour
whilat h&qimagespgf'.lmtmi o tendsr and fll o " '
F .
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and Les Voyages @ TOrient. In the works of his creative
, all contrasts of scenery in the remotest portions of the
are brought before the reader with the most remarkahle
distinetness. The carnest grandeur of historical associaticuy
could alone impart a character of such depth and repose »
the in:gressions produced by a rapid journey.

In the literature of Germuny, as in that of Italy and Sp.un,
the love of nature manifested itself too long under the artificuu
form of idyl-pastoral romances, and didactic poems.  Such wi s
the course too frequently pursued by the Persian travedler.
Paul Flemming, by Brockes. the sensitive Ewald von Kle -
Hagedorn, Salomon Gessner. and by Haller, one of the grewest
naturalists of any age, whose local deseription  possess, it st
hewever be owned, a more clearly defined vutline. and wre
objective truth of colouring. The clegiae id, lie elomynfvas
conspicuous at that period m the morbid tow * »ersadin. Md-
scape poctry, and even in Voss, that noble and protrana 1 lent
of classicul antiquity, the poverty of the subject coul 11t be
connealed by a higher and more clegant finish of style It
wus only when the study of the earth s surface aequiredro-
foundness and diversity of character, and the natu al ser ces
were no longer limited to a tabular enumeration of marvous
productions, but were clevated to a higher and more M-
K;:ohensive view of comparative geography, that this finied

lopment of language could be employed for the pitose
of giving animated pictures of distant regrons.

The carlier travellers of the middle ages, as for im‘ﬂ',
John Mandeville (1353), Ilans Schiltberger of Mz
(1425), and Bernhard von Breytenbach (1486), delight us eves
in the present da{ by their charming simplicity, their fic
dom of style, and the self-confidence with which they ste
before a publie, who, from theie utter ignorance, listen wit"
the greater curiosity and readiness of belief. beeause the)
have not as yet learnt to feel ashamed of appearing ignorant
amused, or astonished. The interest attached to the nana
tives of travéls was then almost wholly dramatie, and the
neepssary and easily introduced admixture of the marvellous,
gove them almost an epic colowring. The manners of forcign
nations are not so mug desenibed, as they are rendered inci-
dentally discernible by the contact of the travcllers with the
natives.- The vegotation is unnamed and unheeded, with the
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exception of an ocensional allurion to some pleasantly flavoured
or strangely formed fruit, or to the extraordinary dimensions
of pmticular kinds of stems or leaves of plants. Am
animaly they doseribe, with the greatest predilection, first,
those which exhibit most resemblance to the human form, and
neat, those which are the wildest and most formidable. The
cotemporaries of these travellers believed in all the dangers
which few of them had shared, und the slowness of navigution
and the want of means of ecommunication, caused the Indies,
as afl the tropieal 1egions were then called, to appear at an
muneaswalle distance.  Calumbus® was not yet justified
m writing to Queen lsubddla, * the world is small, much
smaller than poople suppose.”

The alnwst forgotten tra els of the middle ages to which
we have alluded, pow <ad, however, with all the poverty of
theie matertals, many alv intages in point o1’ composition over
the mujorits of om wolan voyages  They had that cha-
10 ter of univ which every work ol art requires; everything
Was assontated with cne action. and made subservient to the
nattation £ the jouane y itsclf. The interest was derived from
the simpl . vaoad. and ¢ anally implicitly belicved relation of
danears overeome  (histian ttavellars, in their ignorauee of
whi had ahicady Teen done by Arabs, Spanish Jews, and
Puddlnst pid sicnaes, hoa 40 of Veing the first 1o sec and
deseribe evaythine  1n the midet of the obscurity in which
de Kast and the mtaior of Asia wae shrouded, distance
cormad only (o magaity the grond proportions of individual
form®  Thi. anty of coapeation 1+ almost wholly wanting
v et of om rocent voyages, cspeetdly where their object 18

a0 acquitement of sescatife knowledge.  ‘Lhe narrative in the
otter ease 15 sevondary to obsemations, and is almost wholly
st eight o, IS only the 1elation of toilsome and frequentl
watiuetive mountam wscents, and above all of bold mari-
tume eapeditions, of actual voyages of discovery in uncxplored
1 nons, or of u sojourn in the dreadful waste of the 1y polar
«nn, that ean afford any diamatic interest, or admit 6f any
at degree ot individunlity of delineation; for here the deso-
won of the seene, and the helplessness and idolation of the

! Latter of the Adwiral from Jamaica, July 7, 1503: “ Kl mvadoes
10007 dio que d mundo no es tan grande como dice el rulyo” (Navare
oy, (uleeet e de Veages esp, t. i p. 300,,,

2y 2
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scamen individualise the ‘&ieture, and excite the imagination
80 much the more powarfully, -~

If from what has alrcady been said, it be undeniably true
that in modern books of travel the action is thrown in the
background, being in most cases only a means of linking
together successive observations of nature and of manners,
yet this rtial disadvantage is fully compensated for by the
ancreased value of the facts observed, the greater expausion of
natural views, and the laudable cndeavour to employ the
peculier charucteristics of different languages, in rendering
natural descriptions clear aad distinct. We are indebted to
modern cultivation for a constantly advancing enlargement of
our ficll of view, an increasing accumulation of ideas and
feeling-, and the powertul influence of their mutual reaction.
‘Without leaving the land of our birth, we not only learn to
know how the earth’s surface is fashioned in the 1emotest
gones, and by what animal and vegetable forms it is oceu-

ied, but we may cven hope to have delincations presented to
us, which shall vividly reflect in some degree, at least, the
impressions conveyed by the aspect of external nature to the
inhabitants of those distant regions. Lo satisfy this demand,
to comply with « requircraent that may be termed a species
of intellectual enjoyment wholly unknown to antiquity, is an
object for which modern times are striving, and it is an ohject
which will be erowned with suceess, sinee it is the comuon
work of all civilised nations, and because the greater perfee-
tion of the means of communication by sea and land, rguders
the whole carth more accessible, and facilitates the comparison
of the most widely separated parts.

I have here attempted to indicate the dircction in which
the power possessed by the observer of representing what he
has scen, ti:: animating influence of the deseriptive clement,
and the multiplication and cnlurgement of views opened to us
on the vast theatre of natural forces, may all serve as means
of cncouraging the scientific study of nature, and enlarging
its domain. 'The writer who in our German literature, nc-

ing to my opinion, has most vigorously and successfully

o this path, is my cclebrated teacher and friend, George
o him began a new ern of seientific voyages,

the aim of which was to arrive at a knowledge of tho conipa-
gative history and geogiiphy of different countrics. Gifted
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with delicate esthetic feelings, and retaining a vivid impres-
sion of the pictures with which Tahiti and the other then
happy islands of the Pacific had filled his imngination, as in
recent times that of Charles Darwin* George Forster was
the first to depict in pleasing colours the changing stages of
vegetation, the relations of climate and of articles of food in
their influence on the civilisation of mankind, according to
differences of original descent and habitation. All that can give
truth. individuality, and distinctiveness to the delineation of
exotic nature is united in his works  We trace not only in his
admirable description of Cook's second voyage of discovery,
but still more in bis smaller writings, the gerd of that richer
fruit which has since been matured.] But alas! even to his
noble, sensitive, and ever hopeful spirit, life yielded no hap-
iness.
P If the appellation of deseriptive and landseape poetry
have sometimes been applied, as a term of disparngement, 1o
those deseriptions of natural objects and scepes, which in
reeent times have so greatly embellished the literature of
Germany, France, England and America, its application,
in this sense, must be referred only to the abuse of the
supposed enlargement of the domain of mt. Rhythmical
descriptions of natural objeets, as presented to us by Delille,
at the close of a long and Lonourably spent career, cannet
be comsidered as pouns of mnature, using the term in its
strictest definition, notwithstanding the expenditure of refined:
rules 8f diction and versification. They are wanting in poctie
inspiration, and consequently strangers to the domain of
po- try, and arc cold and dry, as all must be that shines by
mere external polish.  DBut when the so-called descriptive
poetry iy justly blamed as an independent form of art, such
dirapprobation does not certainly apply to an earnest enden-
vowr to convey to the minds of others, by the force of well
applicd words, a distinet image of the results yiclded by tho
icher mass of modern knowledge. Ought any means to be

~ Soc Journal and Remarks, by Charles Darwin, 1832-1836, in the
Narrative of the Voyayes of the Adventure and Beagle, vol. m
479-490, where there occurs an extremely beautifal deseription of L
+ On the merit of George Forster as & man 'and a writer, agn
2%?&%;,2(7«%. der poet. National-Litteratur der Deutachen, the ¥,



438 808MOS.

left unemployed, by which an unimnted picture of a distant
wone, untraversed by oursclves, may be presented to the mind
with all the vividness of truth, cnabling us even to enjoy some
portion of the pleasure derived from the immediate contact
with nature? The Arabs express themselves no less truly
than metaphorically, when they say that the best deseription
is that by which the car is converted into an cye.# It is one
of the evils of the present day, that un unhappy tendency to
vapid poctio prose, and to scntimental cilusions, has infected
gimultancously in difftient countries even the style of muny
justly eelcbrated travellers and writers on natural history.

xtravagancies of this nature me ro much the more to be
regretted, where the style degenerates into rbetorical bombast
or morbid sentimentality, cither fiom want of literary cultiva-
tion, or more particululy from the absence of all genuiue
emotion.

Descriptions of nature, I would again obserse, may be
defined with suflicient sharpuess and seientitic aceuracy, with-
out on that account being deprived of the vivifying bieath of
imagination. The poetic clement must emanate from the
intwitive pereeption of the connection between the sensnous
and the intellectual, and of the wniversality and reciprocal
limitation and umity of all the vital forces of nature. The
more clovated the subject, the more carefully should all (x-
ternal adornments of diction be avoided. The true effect of
o picture of nature depends on ity composition: every attempt
at an artificial appeal from the author must therefore neectsmily
exert o distwbing influcnce.  1e who, fumiliar with the gicat
works of antiquity, and secure in the possession of the riches
of his native language, knows how to represent with the sim-

licity of individualising truth that which he has received
gom his own contcmplation, will not fail in producing the
impression he seeks to couvey; for, in deseribing the bound-
lessncss of nature, and not the limited ecircuit of his own
gi:d, he is cnabled to leave to othcrs unfettered frecdom of

ﬁ not, however, the vivid deseription of the richly
adoraed lands of the equinoctial zope in which intensity of
Eglht aid of humid heat accelerates and heightens the de-

opment of all organic germs, that has alone imparted the

® Proytag's Darstellung der arabischen Verakunst, 1830, & 402,
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powerfol attraction which in the present day is attached to
the study of all branches of matural science. 'This sceret
charm, cxeited by a deep insight into organic life, is not
limited to the tiopical world. Every portion of the earth
offers to our view the wonders of progressive formation and
development, according to ever-recurring or slightly devi-
ating types. Universal is the awful iule of those natural
powers, which amid the clouds that dmhen the canopy of
heaven with storms, as well as in the dclicate tissues of
organic substances, resolve the ancient strife of the clements
into accordant harmony  All portions of the vast eircut of
creation—from the equator to the culdest zones—swherever
the breath of spring unfolds a blossom, the mind may rejoice
in the inspiring power of nature. Our German land is espe-
cially justified in cheiishing such a belief, for where is the
southern nation who would not envy us the great master of
poesy, whose works a1e ull pervaded by a profound veneration
for nature, which 15 ahhe discornible in The Sovrrows of
Werther, in the Recollcetions of Ilaly, in the M lamorphoses
of Plants, mnd in <o many of his poems? Who has more
cloquently excitcd his cotemporaries to “ solve the holy pro-
blem of the universe,” and to renew the bond which in the
dawn of mankind united together plulosophy, physics, and
poetry?  Who has drawn others with a more powerful attrac-
tion to that land, the heme of his intellcet, where, as he sings,
Ein sanfter Wind vom blanvem 1fimmel wcht,
Die My1te stall, and hoch der Lotbeer steht !
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LANDSCAPL PAINTING IN ITS INFLUENCE ON THL STUDY
OF NATURL—GRATHICAL REPRESENTATION OF THE PHY-
SIOGNOMY OF PLAN1S—THE, CHARACTER ANXD ARPLCT OF
VLGETALION IN DIFTLRENT ZONLS.

LANDSCAPE painting, and fresh and vivid descriptions of
mature alike conduce to heighten the charm emanating from a
study of the external world, which is shown us ih pll its diver-
sity of form by both, while both are alike capable in a greater
or lesser degree, according to the suceess of the attempt, to
combine the visible and imvisible in our contemplation of
nature. The cffort to conneet these several clements, forms
the Inst and noblest aim of delincative art, but the precent
pages, from the scicntific object to which they are devoted,
must be restiicted to a different point of view. Landseape
painting cannot thercfore be noticed in any further relation
than that of its 1epresentation of the physiognomy and chaa
racter of different portions of the earth, and as it incereases the
desire for the prosccution of distant tiavels, and thus incites
men in an equally instructive and chaming manner to a freo
co?;mmion with natwe.

that portion of antiquity which we ially designate
as cl:wsiml?‘])nndscape ]ml?ntil;g, as well as slggc(‘:tic (yl(-linela{gt?(ms
of places, could not, from the dircetion of the Gieck and
Roman mind, be regarded as an independent branch of art.
Bath were considercd merely as ncecssories; landscape painting
being for a long time uscd ouly as the background of lustorjeal
compositions, or as an accidental decoration for painted walls.
In a similar manuer, the cpic poet delineated the locality of
somp historical occurrence by a pictaresque deseription of the
landscape, or of the background, I would say, if T may be per-
nmitted here again to use the term, in front of hw'hichlthe
acti uages move. The history of art teaches us how
mlgugsme 2cCess0 s have Zm converted into the
main subject of deseription, aud how landscape painting has
been veparated from historical painting, andvgradually cstab-
lished os a distinot form; aud lastly how human figures were
employed as merc secondary parts to sorie ntountain or forest
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seene, or i some sea or garden view. The separation of these
two spccics—historical and landscape painting—has been
thus effected by gradual stages, which have tended to favour
the advance of art through all the various phases of its de-
velopment. It has been justly remarked, that painting
generally remained subordinate to sculpture among the an-
cicnts, and that the feeling for the picturesque beauty of
scenery which the artist endcavours to reproduce from his
canvass, was unknown to antiquity and 1s exclusively of
modern origin, .

Graphic indications of the peculiar characteristics of a
locality must, howes er, have been diseernible in-the most an-
cient paintings of the Greeks, as instances of which we may
mention (if the testimony of lerodotus be correct),® that
Mandrocles of Samos caused a large painting of the passage
of the army over the Bosphorns to be eaccuted for the Persian
King.] and that Polygnotus painted the fall of Troy in the
Lesche at Delphi. Amongst the paintings deseribed by the
¢lder Philo: tratus, mention is made of a landseape in which
smoke was seen to rise from the summit of a voleano, and
lava streams to flow into the neighbowing sea. In this very
complicated composition of u view of seven islands, the most
recent commentators) think they ean rccognise the actual re-
presentation of the voleanie district of the ZHolian or Lipari
islnds north of Kicily. The peispeetive seenic decorations
which were made to heighten the cffect of the representation

* ITé&od,, iv. 88.

+ A portion of the works of Polygnotus and Mikon (the painting of
the lattle of Marithon in the Pokile at Athens) was, according to
the testimeny of Himerivs, sull to e reen, at the end of the fourth
century (of our cra), conscquently when they had been executed 850
years. (Letronne, Lcttres sur la Petnture historigue murale, 18385, pp.
202 and 453.)

% Philostratorum Imagines, ¢d. Jacobs et Welcker, 1825, pp. 79 and
485. Both the learned editorn defend, against former suspicions, the
authentieity of the deseription of the paintings contained in the anciont
Neapolitan Pmacothek (Jacobs, pp. xvii. apd xlvi.; Weleker, pp. lv. and
xlvi). Otfijed Muller conjectures that hilostratus's picture of the islands
({i. 17), as well ag that of the marshy distriet of the Bosphorus (i. 9), and-
of the fishermen (i. 12 and 13), bore much resemblance in their mode of
represcniation to tho mosaie of alestrina.  Plato speaks, in the intro-
ductory part of Critias (p. 107), of landscape paluting os the ary of
pictorially representiy mountains, rivers, and forests, ’
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of the master-works of Eschylus and Sophocles, gradually
enlarged this branch of art,* by increusing the demand for
an illusive imitation of inanimate objects, as buildings, woods,
and rocks.
In consequenge of the greater perfection to which seeno-
&I;hy bad attained, landscape painting passed amongst the
ks and their imitators, the Romans, from the stage to
their halls, adorned with columns, where the long ranges of
wall werc covered, at first, with more circumscribed views,| but
shortly afterwards with extensive pictures of cities, sea-sliores,
and wide tracts of pasturc-lund, on which flocks were praz-
ing.t Although the Roman painter, Ludiuy, who ljved in the
Augustan age, cunnot be said to have imented these graceful
decorations, he yet made them generally popular,§ animating
them by the addition of small figures.| Alnost at the
same period, and probably even half a century carlier, wo find
landscape painting mentioned as a much practised art among
the Indians daring the illiant epoch of Vikramaditya. In
the charming drama of Swhuntaln, the image of his beloved is
shown to King Dushmanta, who is not satisfied with that
glone, as he desires that  the artist should depict the places
which were most dear to his beloved,~the Malini 1iver,
with a sandbauk on which the red flamingoes are standing; a
chain of hills skirting on the imalaya, and gazelles reting
on these hills.” These requirements are not casy to comply
with, and they at least imlicate o belief in the practicability
of exceuting such an intricate composition
In Rome, landscape painting was devdloped into a separate
branch of art from the time of the Casars; but if we may

* Particularly through Agatharcus, or at leasl according to the rules
he established.  Aristot. Port,, iv. 16; Vitruv, lib. v. eap. 7, lib. vii. in
Pref, (ed. Aloie Maxinius, 1636, t. i p. 202, L. ii. p. 56), compare
ulso Letronne’s work, ap. cit p. 271-280.

';0 ?n Oljects of Rhopographia, sce Weleker ad Philostr. Inag.,

b % Vitruv,, lib. vii. eap. 5 (t. ii. R 91).
' § Hirt,, Geach. der bildenden Kunste bei den Alten, 1833, 8. 332;
Leironne, pp. 262 and 468.
| Ladius qui primus () instituit amenissimam pariclum picturam
(Plin. xxxv. 10). The fopiaria opera of Pliny, and the vurictates
of Vitruvids, wero small decorative landscape paintings. The
pamage qupted in the text of Kalidasa occurs in the Sabuntula, act vi.
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judge from the many specimens preserved to us in the exea-
vations of Ilcreulaneum, Pompetii, and Stabiw, these pictures of
nature were frequently nothing more than bird's-cye views of
the conniry, similar to maps, and more like a dclincation of
scaport towns, villas, and artificially arranged gardens, than
the represcntation of free nature. That which may have been
regarded as the habitably comfortable clement in a landscape
reems to have slone attracted the (irecks and Romans, and

* not, that which we term the wild and 10mantie.  Their imita-
tions might be to far aceurate as frequent disregard of per-
spective and a taste for aitificial and conyentionnl arrangement
permitted, and their arabesque-lihe eompositions, to which the
entical Vitruvius was averse, often exhibited a 1hythmieally
recurring and well-coneeived 1¢presentation of animal and
vegetable forms ; but yet, 1o borrow an expression of Otfried
Muller,* *the vasue and mysterious reflection of the mind,
which seems to appeal to us fiom the landseape, appeared
1o the ancients, fiom the peculiar heut of their feelings, as
incapable of artistic deselopment, and their delincations were
sketched with more of sportivencss than carnestness and
sentiment.”

We bave thus indicated the analogy which cxisted in the
process of development of thic two means—eseriptive diction,
and graphical 101 csentations—by which the attempt to render
the impressions produccd by the aspect of nature appreciable
to the sensuous faculties, has gradually attained a certain degree
f ifidependence.

The specimens of ancicut land-cape painting in the manner
of Ludius, which have been recovered from the excavations at
Pompeii (lately renewed with so happy a -result), belong most
probably to a single and very short period; viz., that intervening

* Otfricd Muller, Archuologie der Kunst, 1830, s, 609, Having
already spoken in the text of the pantings fonnd in Pompeii and
Herculancum as being compositions but little allied to the froedem of
nature, I must here notice some execeptions, which may be eonsidered
a3 landweapes in tho strict modern scnse of the word, Boo Piiture
" Ercolano, vol. ii. tab. 45, vol. iii. tab. §3; and, as backgrounds in
cnarming historicul componitions, vol. iv. tab, 61, 62, and 63. I de
1ot rofor to the romarkable ropresentation in the Monumenti dell’
Instituto di Corrispondenza archeologica, vol. #i. iab. 9, sines its
genuine antiquity hns already been called in question by Racal Rochette,
un archaologist of much acuterces of observation,
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*
between Nero and Titus,* for the city had been entirely de.
stroyed by an earthquake only sixteen years before the cele-
brated eruption of Vesuvius.

The character of the subsequent style of painting practised
by the carly Christians, remained nearly allied to that of the
truc Greek and Roman schools of art from the time of Con-
stantine the Great to the beginning of the middle ages. A rich
mine of old memorials is opened to us in the miniatures which
adorn eplendid and well-p1 cserved manuscripts, and in the rarver
mosaics of the same period.{ Rumohr makesmention ofa Psalter
in the Barberina Library at Rome, where, in a miniature, David
is represented “ playing the harp, and surrounded by a pleasant
grove, from the branches of which nymphs look forth to listen.
This personification testifics to the antique nature of the whole
picture.” Since the middle of the sixth century, when Italy
was impoverished and politically disturbed, the Byzantine art
in the Eastern cmpire still preserved the lingering cchoes
and types of & better epoch.  Such memorials as these form
the transition to the ereations of the later middle ages, when
the love for illuminated manuseripts hud spread from Greeee,
in the east, through southern and western lands into the
Frankish monarchy, amongst the Anglo-Saxons, and the in-
habitants of the Netherlands. It is, therefore, a fuct of no

* In rcfutation of the supposition of Du Theil (Voyage n Italie,
par PALLG Barthélemy, p. 254) that Pompeii still existed 1n splendour
wader Adrian, and was not ebnpletely destroyed till towards the close
of the fifth century, sce Adolph von 1loff, G schichte der Verunderungen
der Erdoberfluche, th. ii. 1821, . 195-190,

+ Soc Wasgen, Kunstwerke und Kunstler in Enqgland und Poris,
th, dii. 182), 8 195-201; and paticularly s 217-224, where he de-
goribes the celebrated Paalter of the tenth century (in the Paris Library),
which i];mvcs how long the “antique mode of comnposition” maintained
iteolf in Constantinople. I was indibted to the kind and valuable
comymunications of this profonnd conuoisscur of art (Professor Waagen,
Diréctor of tho Gallery of Paintings of my native city), at the time of
my public Jectures in 1828, for interesting notices on the history of art
after the period of the Roman empire. What Uafterwards wrote on the
fndml dovelopment of landscape painting, I communicated in Dresden

n tho winter of 1835 to Baron von Rumohr, the distinguished and too
éarly deceased author of the Jialientsche Forachungen. I received
from this exoollent man & grest number of historical illustrations, which
};o tven petmitied mo to publish if the form of my, work shquld render
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jght im| ce for the hi of modern art that ““the eele,
m brm Hubert unhmyhm van Eyck belonged casen.
tiolly to o school of miniature painters which since the lnst half
of the fourteenth century attained to a bigh degree of perfection
in Flanders,”#

The historical paintings of the brothers van Eyck present
us with the first instances of earcfully executed lindscapes.
Neither of them ever visited Italy, but the younger brother,
Jobann, enjoyed the opportunity of sceing the vegetation of
Southern Kurope, when in the year 1428 he accompanied the
embassy which Philip the Good, Duke of Burgundy, sent to
Lisbon when he sued for the hund of the daughter of King
John L. of Portugal. In the Muscum of Berlin are preserved
the wings of the famous picture which the above-named ecle-
brated painters—the actual founders of the great Flemish
school—excecuted for the enthedral at Ghent.  On these wings
which represent holy hermits and pilgrims, Johann van Eyck
has embellished the landseape with orange and date trees
and ecypresses, which, from their eatreme truth to nature,
impart a solemn and iwmposing character to the other dark
masses in the picture.  One feels, on looking at this painting,
that the mtist must him-elf have reccived the impression of
a vegetation fanned by gentle breeres.

In considering the master-works of the brothers van Eyck
we have not advaneed beyond the first half of the fifteenth cen-
tury, when the more highly perfected style of oil-painting, which
was oply, just beginning to replace painting in tempera, had
already atlained to a high degree of technieal perfection. The
taste for a vivid representation of natural forms was awnkened,
and if we wonld trace the gradual extension and elevation of
thus feeling for nature, we must bear in mind, that Antonio di
Mecssiga, a pupil of the brothers van Eyck, transplanted the
predilection for landscape puinting to Venice, and that the
gicturcs of the van Eyck school exercised a similar action, in

lorence on Domenico Ghirlundnio and other masters.t The

* Waagcn, op. cil., th. i. 1837, s. 59; th. {ii, 1889, a. 852-859. [Se¢q
Inngil's -S,;'fi-m;! of Painting. DBohu's Standard Library, 1847, vol i,
Pp. 81-87. r.

+ “Pinfuriochio painted rich and well com Inhdncanes as inde-

lent decorationy, in the Belvidere of the Vatican, Ie qt)guu o
wve oxercised an influence on Raphsel, in whose paintings thers ate
many landsespe peculiarities which caonot be traced to Perugioe. fn
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artists at this epoch dirccted their efforts to a carcful, but
‘ulmost timid imitation of nature, and the mastcr-works of
Titian afford the earliest evidence of frecdom and grandeur
in the representation of natural scemes; but in this
also, Giorgl'ione scems to have served as 2 model for that great
painter. I had the opportunity for many years of admiring in
the gallery of the Louvre at Paris that picture of Titian
which represents the death of Peter Martyr, overpowered
in a forest by an Albigense, in the presence of another Domi.
nican monk.* The form of the forest-trees, and their foliage,
the mountainous and blue distance, tho tone of colouring, and
the lights glowing through the whole, leave a solemn impres-
sion of the earnestuess, grandeur, and depth of feclings which
ade this simple landseape composition. So vivid was
mfa admiration of nature, that not only in the pictures of
beautiful women, as in the background of his exquisitely
formed Venus in the Dresden Gallery, but also in those of a
ver nature, as for instance, in his picture of the poct
ietro Aretino, he painted the surrounding landseape and
sky in harmony with the individual charackr of the sub-
ject. Anuibal Caracei and Domenichino, in the Boleg-

Pintaricchio and his friends we also already meet with those singnlar,
pointed forms of mountains which, in your lectures, were dig
to derive from the Tyrolese dolomitic cones which Leopold von Buch
has rendered so celebrated, and which may have produced an impression
on travellers and mtirts from the constant intercorrse existing between
Italyand Germany. Iam more nchued to believe that these conical forms
In the carlicst ltwlian Iandscapes are either very old (‘omcntiona! modes
of represeniting mountain forme, in antique bas-relicts and mosaic works, or
that tl.cy must be regarded as rnshalfully foreshortened views of Soracta
and similarly isolated mountain» i the Carapagna di Roma.” (From a
letter addrewsed to me by (.l Frichich von Rumobr, in October
1882). In order to indicate more precmnely the conieal and pointed
‘mountaing hm:wst.ion. T wou'd refer to the fanciful landscapq which
fosos tho background in Leonaido da Vinei’s univerally admired

ieture of Muna Lisa (e econ~oit of Frgneeceo del Giocondo). Among
;he artist3 of the Flemish echool who have more particularly devoloped
landseapo ting as a scpatate branch of art, we must name Patenier's
succeusor, lerry de Bles, named Cisle from his animal monowram,
pnd subsequently the brothers Matthew and Paul Rril, who excited a
atrong taste in favour of this partienlar branch of art during their
sofourn ia Rome. In Germany, Albreckt Altdorfer, Durer's pupfl,
Practised landscape painting even somewhat carlier and with greater
sucotes than Patenior. .

* Iainted for tho Clhinreh of San (Giovanni e Taolo at Venice,
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nese school, adhered faithfully to this elevation of style. If,
however, the great cpoch of historical painting beleng to
the sixtcenth century, that of landscape painting appertaing
undoubtedly to the seventeenth. As the riches of nature be.
came more known, and more carcfully observed, the fucling
of art was likewise ablc to catend itself over a greater diver-
sity of objects, while at the snme time the menns of technical
representation had simultancously been brought to a higher
degree of perfection.  The relations between the inner tone
of feelings and the delineation of external nature became more
mtimate, and by the links thus established between the two,
the gentle and mild expression of the beuutiful in natnre was
clevated, and, as a consequence of this elevation, belief in
the power of the external world over the cinntions of the
mind was simultancously awakened.  When this escitement,
in conformity with the noble aim of all art, converts tho
actual into an ideal object of fancy, when it aronses within
our minds & fecling of harmonious 1epose, the enjoyment is
not unaccompanied by cmotion, for the hemrt is touched
whenever we look imw the depths of nature or of humanity.*
In the same century we find thronged together Claude Lor
1aine, the idyllic painter of light and acrial distance; Ruys-
dacl, with Ins durk woodland secenes and lowering skies
Gaspard and Nicholas Poussin, with their nobly delin
forms of trees; and Everdingen, 1lobbima, and Cuyp, so true
to life in their delincations.

In this happy period of the development of art, a noble
effort *wis manifested to introduce all the vegetable forms
viclded by the North of Kuwrope, Southern Italy, and the
Mpunish Peninsula. ' The landseape was cmbellished with

* Wilhelm von ITumboldt, Gesammelte Werke, bd. iv, 8. 87; reo also,
on the different gradations of the life of naturc, and on the tone of mind
awakened by the landscape around, Carus, in Ins interesting work,
Dricfen @ber die Landschaftmaleret, 1831, 8, 45, .

% The great century of painting comprehended the works of Johann
Breughel, 1569-1625; Rubens, 1577-1610; Downcnichino, 1581-1641;
Philippe de Champaigne, 1602-1674 ; Nlcolas Poussin, 1504-1655; Gas-:
par Poussin (Dughet), 1618-1675, Clande Lorraine, 1600-1682; Albert
Cuyp, 1606-1672; Jan Both, 1610-165v; Salvator Rosa, 161 5—16735‘
Everdingen, 1621-1675; Nicoluus Berghem, 1624-1683; Swanovelt,
1020-1600; Ruysdael, 1635--16%1; Minderhoot }obbima, Jan Wynants,
Adriaan van de Velde, 1639--1672; Carl Dujardin, 1044-1687,
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oranges and laurels, with pines and date-trecs; wtf&)_‘ntter
(which, with the exception of the small Chameerops, Srigin-
ally a native of Europcan sea-shores, was the only membér, of
the noble family of palms known from personal observatigh),
was gencrally represented as having a snake-like and séilly
trunk,* and long served as the representative of tropical
vegetation: s, in like manner, Pinus pinea is even still very
generally supposed to furnish an exclusive characteristic of
the vegetab'e foxms of Italy. The contour of high mountain.
chains was but little studied, and snow-covered peaks, which
projected beyond the green Alpine meadows, were, at that
od, still regarded by naturalists aad landscape painters as
maccessible. The physiognomy of rocky masses «eems scarcely
to have cxcited any attempt at accurate representation,
excepting where a water-full broke in foam over the moun-
tain side. We may here remark another instance of the
diversity of comprehension manifested by o free und artistie
epirit in its intimate communion with nature. Rubens, who,
in his great hunting picces, had dJdepicted the fierce move-
ments of wild animals with inimituble animation, succecded,
a8 the delineator of historical events, in representing, with
equal truth and vividness, the form of the landscape in the
waste and rocky elevated plain surrounding the Escurial.t
The delincation of natural objects included in the branch of
art at present under consideration, could not have gained in
diversity and exactnegs, until the geographical ficla of view
beeame extended, the means of travelling in foreign covntries
facilitated, and the appreciation of the beauty and configura-
tion of vegetable forms, and their arrangement in groups of
naturai families, excited. The diseoveries of (folumbus, \‘fusco
do Gama, and Alvarez Cabral,in Central America, Southern
Agin, and the Brazils; the extensive trude in spices and drugs
oarried on by the Spaniards, Portuguese, Italians, and Flem-
ings, and the establishment of botanical gardens 4t Pisa,
Padus, and Bologna, between 1544 and 1568, although not
yet furnishod with hot-houses propeily so called, certainly

* Some rnnguly fanciful ropresentatiops of daie palms, which have
mohln e middle of the leafy crown, are to be scen in an old pic.
of Qinis da Conogliano, of the school of Bollino (Drosden Gallery,

835, No, ¢0). .
1 + b:&‘du’adlory, No. 917,
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made artists acquainted with many remarkable forms of exotie
products, including even some that belong to a tropical vege-
tation. Single fiuits, flowers, and branches were painted
with much natural truth and grace by Johann Breughel,
whose rcputation had been already established before the
close of the sixteenth century; but it is not until the
middle of the seventecenth century that we meet with land-
scapes, which reproduce the individual character of the torrid
zone, as impressed upon the artist’s mind by actual observa-
tions The merit of the earliest attempt at such a mode of
representation belongs probably, as I find from Waagen, to
the Flemish painter, Franz Post, of Iamlem, who accompa-
nied Prince Maurice of Naswiu to Brazl, where that Prince,
who took great intcrest in all subjects connected with the
tiopical world, was Dutch Stadtholdcr, in the conguered
Portuguese possessions, from 1637 to 1644, Post continued,
for many years, to make studies fron: nature at Cape St.
Augrustine. in the Bay of All Saints, on the thores of the
river St. Franciseo, and at the lower course of the Amazon®

* Franz Post, or I’00st, was born at Haailem, in 1620, and dicd there
in 1680, His brother alro accompanied Count Muurice of Nassau
as an architeet.  Of the paintines, rome representing the banks of ihe
Alnazon are to be secn 1 the pictuie gallery at Nehleishenm while
others arc at Berlin, Hanover, and Prague. The line encravings in
Barlaus, £ 1se des Prinzen Moiits vor Nassav, aud in the royal collec-
tion of copper-plate punts at Berlin, evince a fine conception of nature
in depicting the form of the coast, ihe nature of the ground, and
the vBgetation. They represent muciecre, cacti, palms, different
species of ficus, with the well known bhoard-like exerescences at
the foot of the stem, rhizophoree. and arhorescent grasncs. The pie-
turesque Brozilian voyage 18 made fo terminate (plate iv.), singularly
enough, with a German forest of pines which surround the castle of
Dillenburg. The remark in the teat, on the influcnce which the
eatablishient of botanic gardens in Upper Italy. tqwards the middle
of the sixteenth centary, may have cacreised on tho knowledge of the
physiognomy of tropical forms of vepetation, leads me here to draw
sitention to the well founded fact that, in tho thirtecuth century,
Albertus Magnus, who was equally cnergetie in promoting the Aristote-
lian philo-ophy and the pursuit of the science of nature, i‘»robnlrlih:\d [y
hothouse in the convent of the Dominicans at Cologne. This cole-
brated man, who was suspected of sorcery on account of his ing
machine, entertained the King of tho Rownans, Willlam of T
his pasaago throngh Cologne on the Gth of January, 1259, is & lurge
wpace in the eonvent’garden, where he prosorved frult trocs atid plants

4 20
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These stuldies he himsclf partly exccuted as paintiugs, and
partly etched with much spirit. To this period belong tho

in flower throughout the winter by maintaining a pleasant degree of heat.
The account of this banquet, cxaggerated into something marvellous,
~occurs in the Chronica Jounnis de Beka. writton in the middlc of the
fourtcenth contury (Bcka ot Heda de Jpiscopis Ultrajectinis, recogn.
ab. Arn. Buchelio, 1648, p. 79; Jourdain, Recherchcs critiques sur F Age
des Traductions d'Aristote, 1819, p. 331; Bulle, Gesch. der Philoso-
phie, th. v. 5. 206). Although the ancients, as we find from the exca-
vations at Pompeii, made use of panes of gluss in huildings, yet nothing
has been found to indicate the use of gluss or hot houses 1 ancieut hor-
ticulture. The mode of conducting heat by the ealdaria into baths might
have led to the coustruction of such foreing or hothouses, but the
shortness of the Greek and Ttalian winters must bave canscd the want
of artificiul heat to be less felt in horticulture. The Adonis gardens
(kijmor AcdHwicac), so indicative of the meaning of tho festival of Adonis,
consisted, according to Bockh, of plants in small pots, which were, no
doubt, intended to repre.ent the warden where Aphrodite met Adonis,
who was the rymbol of the quickly fading Lloom of youth, of lnxuriant
growth, and of rapid decay. The festivals of Adonis were, therefore,
scasons of solemn ldmentations for wowmen, aud belonged to the
festivals jn which the ancients lamented the decay of nature. As I
have spoken in the teat of hothouse plants, ia contrast with those
which grow natarally, I wonld add that the ancients frequently used
the ‘term * Adonis gardens” proverbially, to indicdte something which
had shot up rapidly, without promi-e of perfect matuweity « r duration.
These plants, which were lettuce, fenuel, barley, and wheat, aud not
wariegated flowers, were forced, Ly extreme eare, into rapid ;rowth in
'summer (and not in the winter), and were often made to srow to
maturity in a period of only exght days. Creuzer, in his Symbolsk wnd
Mythologie, 1841, th. ii. s. 427, 430, 479, und 451, supposes * thatutrong
‘matural and artificial heat, iu the room in which they were placed, was
ased to hasten the growth of plants in the Adonis gardens.” The
ﬂen of the Dominican convent at Cologne reminds us of the Green-

or Icclandic convent of St. Thomas, where the garden was Lopt
free fromy smow by being warmed by natural thermal springs, as is
1 by the brothers Zeni, in the account of their travels (1855-
1404), which, from the geographical localities indicated, must he con-
sidered as very problematical. (Compare Zurla, Viagyiatori Veneziuni,
t. ii. pp. 63-69; and Humboldt, Kramen critique de I'Hist. de la Géo-
graphie, t. il p. 127) The introduction in our botanic gardens of

lar hothouses seems to be of more recent date than is generally
supposed  Ripe pineapples were first oblained at the end of the seven-
teonth 's Jlistory of Inmentions, Bohn's Standard
Library, 1846, vol. i, pp. 103-100); aud Linnseus even asserts, in the
Musa Haartecampi, that the first banana which
!vwcndb Purope was in 1731, at Vienna, in gorden of Prince

lugene.
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remarkally large oil pictures preserved in Denmark, in a gul-
of tho boaul.i.f\s of Frederikshorg, which were
painted by Eckhout, who, in 1641, was also on the Brazilian
const with Prince Maurice of Nassan. In these compositions,
palms, papaws, bananas, and heliconias, are most churncteris-
tically delineated, as arc also brightly plumaged birds, and
small quadrupeds, and the form and appearance of the natives,
These cxamples of a delincation of the physiognomny of
natural scenery were not followed by mauy artists of merit
before Cook’s sccond voyage of circumnavigation. What
Hodges did for the western islands of the.Pacifie, and
my distinguished countiyman, Ferdinand Bauer, for New
Holland and Van Diemen’s Land, has been sinee done, in
more reeent times, on a far mander scale. and in a masterly
manner, by Moritz Rugendas, Clount Clarac, I'erdinand Del-
lermann, and Edward Ilildebiandt; and for the {ropieal vege-
tation of America. and for many other ports of the emth, by
Ileinrich von Kittlitz, the companion of the Ilusian Admiral
Litke, on his voyage of cirenmuavigation,®
Ile who, with a keen appreciation of the beauties of
nature manifested in mountains, 1ivers, and forest glades,
has himself travelled over the torrid zone, and seen the
luxuriance and diversity of vegetation, not only on the
cultivated sca coasty, but on the declivitics of the snow.
erowned Andes, the Timalaya, or the Nilgherry mountains
of Mysore, or in the primitive forests, amid the nctwork of
riversy lying bctween the Orinoco aed the Amazon, can alone
feel what an incxhaustible treasure remains «till unopened by
the landscape painter, between the tropies in both continents,
or in the island-world of Sumatra, Borneo, and the Philippines;

* These views of tropival vegetation, which designate” the *physiog-
nomy of plants,” constitute, in the Roval Mureum at Berlin, (in the de-
partment of miniaturcs, drawings, and cngravings,) a treasure of art
which, owing to its peculiarity «nd peturesque variety, is incom,
superior to any other collection. The title of the papers odited by Von
Kmlitz is Tegetations-Ansichten dcr Kustenlunder und Inseln des
&tillen Oceans, avfgenommen 1827-1829, auf der Entdeckungnreise-
det kaia. rusa. Corvelte Senjarwin (Sicgen, 1844). There is also groat
fidelity to nature in the dnwixixg of Carl Bodmer, which are engraved
in & masterly manner, and wh great‘;y cmbellish ihe large work of
the travels of Prince, Maximilian of Wied in the interior of North
America,

2a2
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and how all the spirited and admirable efforts already made in
this portion of art fall far short of the magnitude of those
riches of nature, of which it may yet become possessed.  Are
we not justified in hoping that landscape painting will flourish
with a new and hitherto unknown brilliancy when artists of
merit shall’ more* frequently pas« the narrow limits of the
Mediterranean, and when they thall be enabled, far in the
interior of continents, in the humid mountain valleys of the
tropical world, to scize, with the genuine freshness of a pure
and youthful spirit, on the truc imuge of the varied forms of
nature?

These noble regions have hitherto been visited mostly by
travellers, whose want of artistical education, and whaose dif-
ferently dirceted scientific pursuits, atforded few opportunities
of their perfecting themeelves in landseape puinting.  Only
very few amongst them have been susceptible of scizing on
the totu] impression of the tropical zone, in addition to the
botanical interest exeited by the individual forms of flowers
and leaves. It has frequently happened that the artists ap-
pointed to accompany cxpeditions fitted out at the national

,, have been chosen without due consideration, and
almost by aceident, and have been thus found less prepared
than such appointments required; and the cnd of the
mage may thuswhave drawn ncar beforo cven the most

nted umongst them,.by a prolonged sojonrn amongst grand
scenes of naturc, and by frequent attempts to imitate what
gaw, had more than begun to acquire a certnin teghnieal
mastery of their art. Voyages of circumnavigation are,
bosides, but seldom of a character to allow of artists visiting
any oxtensive tracts of forest-land, the upper courses of large
rivers, or the summits of inland chains of mountains.

Coloured skeiches, taken dircetly from nature, ave the only
micans by which the artist, on his return, may reproduce the
gharacter of distant regions in more claborately Enishcd pie-
tures; and this object will be the more fully attuined, where

. the painter has, at the same time, drawn or painted directly
from nature a large number of separate studies of the folinge
of troes; of leafy, flowering, or fruit-bearing stems; of pros.
trate trunks, overgrown with pothos and orchider; of rocks
and of portions of tho shore, and the soil of the forest. The
possession of such correctly drawn and‘well proportioned
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sketches will enable the artist to dispense with all the
tive aid of hothouse forms, and so-called botanical delincations.

A great cvent in the history of the world, such as the
emancipation of Spanish and Portuguese America from the
dominion of European rule, or the inercase of cultivation in
India, New Ifolland, the Sandwich Islunds, and the southern
colonics of Africa, will incontestably impart to meteorology
oud the descriptive natural sciences, as well s to landscape
painting o new impetas and a high tone of fecling, which
ndbably could not have been attained independently of these
*ocnl relations.  In South Amecrica populous cities lie at an
clevation of nearly 14 000 fect above the level of the sea.
From these heights the eye ranges over all the chmatic groda.
tions of vegetable forms.  What may we not, thercfore,
expeet from a picturesque study of nature, if, after the
settlement of social discord, and the ¢~tablishment of free
institutions, a feeling of art shall at length be awakened in
those clevated 1cgions?

All that is expressed by the passions, and all that relates to
the beauty of the human form, Lus attained its lughest perfec-
tion in the temperato northern zone under the skies of Gireece
and Italy. 'The artist, dtawing from the depths of nature, no
less than from the contemplation of beings of his own species,
derives the types of lustoneal painting alihe from free crea-
tion and from truthful iimtation. Landscape painting, though
not simply an imitative ait, has 2 more mateiial origin, and a
more earthly limitation. It requires for its development a
large number of varions and diicet impressions which, when
received from external contemplation, must be fertilized
the powers of the mind, in oider to be given baek to the
senses of others as a free work of art. The grander style of
heroic landscape painting is the combined result of a pro-
found ngprcciation of nature, and of this inward process of
then?::'ly\. here f the carth

0 where, in every separate portion of the carth, nature
is indeced only a reﬂ::rxyofpthe wllxole. The forins of -
isms reeur again and again in different combinations. kvén
the icy north is cheered for months together, by the presemce
of herbs and large Alpine ¥lossoms covering the emrth, and
by the aspeet of & mild azure sky. Hitherto laudscape paint.
ing amongst us has pursued her graccful labows, familiae
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only with the simpler forms of our native floras, but not, on
that account, without depth of fecling and richness of creative
faney. Dwelling only on the native and indigenous forms of
our vegetation, this branch of art, notwithstanding that it has
been circumseribed by such narrow limits, has yet afforded
sufficient scope for highly pifted painters, such as the Carracei,
Gas Poussin, Claude Lorraine, and Ruysdael, to produce
the loveliest and most varied creations of art, by their magieal
}sower of managing the grouping of trees and the effects of
ight and <hade. That progress which may «till be expeeterd
in the different departinents of ait, and to which I have
alrcady diawn attention, in order to indicate the ancient
bond which unites natural seience with poetry and artistie
feeling, cannot impair the fume of the master works above
referred to, for, as we have observed, a distinetion must be
made in landscape painting, ac in cvery other branch of art,
between the clements generated by the more limited field of
contemplation and direct observation, and those which spring
from the boundless depth of feeling and fiom the force of
idealising mental power.  The grand conceptions whieh lana-
scape painting, as a more or less inspired branch of the poctry
of nature, owes to the cicative power of the mind are, like
man himsclf, and the imaginative faculties with which he is
endowed, independent of place. These remarks especialiy
refer 1o the gradations in the forms of trees from Ruysdaél
and Everdingen, through the woiks of Clande Loriaine to
Poussin and Annibl Caracei. In the great masters of axt
there is no indication of loc:l limitation. But an extension
of the visible horizon, and an acquaintance with the nobler
and grander forms of nature, and with the luxurious fulness
of hle in the tropical woild, afford the advantage of not
simply cmriching the material groundwork of landscape paint-
ing, but also of inducing more vivid impressions in the
minds of less highly gifted painters, and thus heightening
their powers of artistic ercation.
I here be permitted to refer to some remarks which
I pul nearly half a century ago, in a treatise which has
been bt littlo read, entitled Jdeen zu emer Physiognomik der
Grwiichse,* and which stands in the most intithate connection

* Humboldt, Awsiclten der Natur, 2te Ausgabs, 1826, bd. i. & 7,
16, 21, 86, and ¢3. Compare also two very instructive memoirs,
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with the subjoct under considcration. He who comprehends
nature at a single glance, and knows how to abstract his mind
from local phenontena, will easilly perceive how organic foree
and the abundance of vital development inerease with the
inorease of warmth from the poles to the equatcr. This
charming luxuriance of naturc increases, in o lesser degrec,
from the north of Turope 1o the lovely shores of the Mediter-
rancan than from the lberian Peninsula, Southern Itely, and
Greeee, towards the tropics. The naked earth is covered
with an unequally woven, flowery mantle, thicker where the
sun rises high in a sky of deep azure, or is only veiled
by hght and feathery clouds. and thimmer towards the
gloomy north, where the retwining frost too soon blights the
opening bud or dectroy > the ripening frait. Whilst in the
colil zones the hak of the tices 1+ covered with dry moss, or
witl. licheas, the region of palm. und of feathery arborescent
ferns shows the trunks of Anacaraia and of the gigantie spe-
cics of Fiens, embellshed by Cvmbidia and the fragrant
Vunilla.  ‘Lhe fiesh groen of the Dracontium, and the deepl,
sepated leaves of the Tothos, contrast with the variega
blacsoms of the Oichidere, while elimbing Danhinire, Passi.
florwe, and yellow-blossomed Danisterite, entwining the stems
of forest trees, spread far and high in air, and delicate flowers
are unfolded from the 100ts of the LThrobromse, and from the
thick and rough bark of the (‘rescentite and the Gustavice. In
the midst of this abundunce of flowers and leaves, and this
luxusiantly wild entanglement of elimbing plants, it is often
diffieult for the naturalist to discover to which stem different
flowers ard leaves belong; nay, one single tree adorned with
Paullinize, Bignonis, and Denchiobia, presents a mass of

table forms, which, it disentangled, would cover a conside
space of ground. -

Each portion of the carth has, however, its peculiar and
characteristic beanty: o the tropies belong diversity and
grandewr in the forms of plants; to the north, the asport of
tracts of meadow land, and the prriodic and long-desired
revival of nature, at.the carliest Lreath of the gentle breeses
of spring.  As in the Musacem (I'isang) we have the greatest
expansion, 0 in the Casuarine and in the needlo tree we have
Friedrich von Marths, Physiognomie des Pllancenreiches in Byawli ,
1824, and M. von Ou:'r'. alllﬁtmmme Uecbeysicht von Brasilien, in Fo.)':l'.
uor's Leisen, 1628, th. i. s, 18- 23, .

at
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the greatest contraction of the leaf véssels, Firs, Thujee, and

»s constitute a northern flora which is very uncom-
mon in the plains of the troPics. Their ever-verdant green
enlivens the dreary winter landscape, and proclaims to the
inhabitants of the north, that even when snow and ice have
covercd the ground, the inner life of vegetation, hke Piome-
thean fire, 1» never extinguished on ovr planet.

Every zoue of vegetation has, besides 1ts own attractions, a
mmlim' character, which calls forth in us special impressions.

forring here only to our own mative plants, I would sk,
who docs not feel himself varionsly affected beneath the
gsombre shade of the beech, on hills erowned with seattered
pines, or in the midst of grassy plains, where the wind
rustles among the trembling leaves of the hireh?  Asin dif-
ferent organic beings we recognise a distinet physiognomy,
and as descriptive Lotnny and zoology are, in the strict defi-
nition of the words, merely analytic classifientions of animal
and vegetable forms; so there is also a certain phyr10gnomy or
naturc exclusively peeuliar to each portion of the earth.  The
idea which the artist wishes to indicate by the expressions,
** Swiss nature,” or *“Italian skics,” is based on a vague sense

some Jocal characteristic.  The azure of the sky, the furm
the clouds, the vapoury mist resting in the distance, the
luxuriant development of plants, the beauty of the foliage, and
the outline of the mountains, are the clements which deter-
mine the total impressiot produced by the aspect of any
particular region. To apprchend these charactensties, dnd to
zﬁducc them visibly. is the province of landscape painting;
while it is permitted to the artist, by analysing the various
groups, to resolve bencath his touch the great enchantment
of nature—if 1 may venture on so metaphorical an expression
Afexas the written words of men are resolved into o few simple

ctels.

But even in the present imperfect condition of pictorial deli«
nestionsof landscapes, the engravings which accompany, and too
ofteny di our books of travels, have, however, contributed
connlderably towards a knowledge of the physiognomy of
dietant regions, to the taste for voyages in she tropical zones,
and to a wore active ;tudly of nn.tni.rc.( mljrovcmenm in

pe ‘painting on a large scale, (as tive paintin
psooramas, dioramas and ncoramas,) have also increased
gonerality and force of thesc impressions. The representatious
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satirically described by Vitrnvius and the Egyptian, Julius Pol-
lux, as * cxaggerated representations of rural adornments of the
stage,” and which, in the sixteenth eentury, were contrived by
Serlio's arrangement of Coulisses to increase the delusion, may
now, since the discoverics of Prevost and Dagucrre, be made, in
Luwker’s punoramas, to serve, in some degree, as a substitute
for travelling throngh different regions.  Panoramas are more
productive of cffect than seenic decorations, since the speo-
tator, enclosed as it were within a magical eircle, and wholly
removed from all the distwibing influcnces of reality, may the
more casily finey that be is actually surrounded by o foreign
scene.  These compositions give rmse to impressions which,
after many years, ofiecn hecome wonderfully interwoven with
the feelings awakened by the aspect of the scenes when actu-
ally beheld. Hitherto panoramas, which are alone effective
when of considerable diameter, have been applied more fre-
quently to the representation of c¢ities and inhabited districts
thun to that of scenes in which nature revels in wild luxuri-
ance and richness of life. An enchanting cffeet might be
praduced by a characteristic delineation of nature, sketched
on the rugged declivities of the Himalaya and the Cordilleras,
or in the midst of the Indian or South American river valle
and much aid might be further derived by taking photographi
pictures, which, although they certainly cannot give the leafy
canopy of trees, would present the most peifect vepresentation
of the form of colossal trunks, and the cteristic ramifica-
tion of the different branches.

All these means, the enumeration of which is specially
comprised within the limits of the present work, are caleulated
to ruise the fecling of admiration for nature; and I am of
apinien that the knowledge of the works of eregtion, and an
appreciation of their exalted grandeur, would be powerfully
incrensed if, besides muscums, and thrown open like them, to
thie public, a number of panoramic buildings, containing alter-
nating pictures of landseapes of different geographical lati.
tudes and from different zones of clevation, shopld-be ereeted
in our large cities. The conception of the natural unity, and-
the fecling of the harmonious accord pervndi.mn e universe,
eannot fail to incrcase in vividness amon , in propor.
tion as the means are multiplied, by which the phenomena of
nature may be zaorp isti ymdvhibi_ y mauifostec.
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CUTTIVATION OF TROPICAL PLANTS8——CONTRAST AND AASEMe
BLAGYE OF VEGLTABLE FORMS—IMPRUSSIONS INDUCLD
BY THC PHYSIOGNOMY AND CHARACTLE OF THE VLGE-
TATION.

Laxpscaru painting, notwithstanding the multiplication of
its productions by engravings, and by the recent improve-
ments in Lithography, is still productive of a less powerful
effect than that excited in minds susceptible of natural beauty,
by the immediate aspect of groups of cxotic plants in hot-
houses or in gardens. I have already alluded to the subjeet
of my own youthful experience, and mentioned that the sight
of a colossal dragon-tree and of a fan palm in an old tower
of the botanical garden at Betlin, implanted in my mind the
secds of an irresistible desire to wndertake distant travels.
He who is able to trace through the whole course of his
impressions that which gave the first leading direction to his
whole earcer, will not deny the influence of +uch a power.

I would here concider the different imprecsion produecd

the picturesque arramgament of plaunts, and their asscu-
tion for the purposes of hotanical exposition; in the fact
ﬁwe. by groups distingvished for their sie and mass, as

usaccs and 1leliconiee, growing in thick clumps, and
alternating with Corypla-palms, Aravearie, and Mimosw,
and moss-covered trunhs, {1om which <hont forth Dracontia,
delicatcly leaved Ferns, and richly blossoming Orelkidew;
.and in the next, by an 2Hundanee of separate lowly plants,
classed and cultivated in 10w~ for the puipose of afiording
instraction in deseriptisc and systematic botany.  In the first
case, our attention is challengcd by the luxwiant development
of wvegetation in Ceeropie, Carolinie, and light feathery
Bamboos; by the picturcsque association of the grand and
nobls forms, which embellish the shores of the Upper Orinoco,
the wooded banks of the Amazon, or of the liunallaga, so
vividly and adwmirably deseribed by Martius and Fdward
P&pplg; and by the sentiment of longing for the lands in
whyeh the current of life flows more abundantly and richly,
and of whose beauty a faint but still pleasing image is reflected
to the mind by meuans of our hothouses, which ariginally
served as moro rurserios for sickly plants.
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It undoubledly enters within the compass of landscape
painting to afford a richer and more complote picture of
nature than the most shilfully arranged grouping of cultivated
plants is able to present, since this branch of art exercises an
ulinost magical command over masces and forms. Almost
unlimited in space, it traces the shirts of the forest till they
are wholly, lost in the aerial distance, dashes the mountnin
torrent {from cliff to clifl, and spreads the deep azure of the
tropicul sky alike over the summits of the loity palms and
aver the waving grass of the plain that bounds the horizon.
The luminous and coloured cfleets imparted to all terrestrial
objects by the light of the thinly veiled or pure tropical sky
gives a peculiar and mysterious power to landscape painting,
whn the artist succecds in reproducing this mild effeet of
light. The sky in the laudscape, has, from a profound
appreciation for the nmatwe of Greek tragedy, been ingeni.
ouslv compared 1o the charm of the chorus m its general and
nmediative efleet.#

The multiplication of means at the command of paint-
ing for cxeiting the faney, and concentrating the grandest
phenpmena of «ca and lund on a small space. is denicd to our
plmm tions and gardens, but this deficiency in the total effect
s compencated for by the sway which reality cverywhere
caereises over the senses.  When in the Messrs. Loddiges’
palmbouse, or in the £fawen-Invel, near Potsdam, (a monu-
went of the simple love of nature of my noble and departed
sovereigh,) we look down from the high gallery in the
bright noonday sun on the luxwiant reed and tree-like palms
below, we fecl, for o moment, in a state of complete delusion
as to the locality to which we aie transported, and we wmay
cven believe ourselves to be actually in a tropical climate,
looking from theé summit of a hill on a small grove of palms.
1t is truc that the aspeet of the deep azure of the sky, and the
impression produced by a greater intensity of light, are want- -
g, but, notwithstanding, the illusion is more perfect, and
exercises a stronger effect on the imagination than is excited
bzltbe most perfect painting. Fancy associntes with every
plant the wonders of some distant region, as we listen to the
rustling of the fan-like leaves, aul sce the changidg and flits

:7Wllholm von Iumboldt, in his Briefivechsel mi¥ Schillcr, 1880,
£ 470, B
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ting ecffeet of the light, when the fops of the palms, gently
moved by currents of air, enme in contact as they wave to
and fro. So great is the charm produced by reality, although
the recollection of the artificial eare bestowed on the plants
certainly exercives a disturbing inflaence.  Perfect develop-
ment and freedom are inseparably conneeted with naiure,
and in the eyes of the zealous and botanical traweller, the
dried plants of an herbarium, collected on the Cordilleras of
South America, or in the plains of Indin, are often more
precious than the aspeet of the same specics of plants within
an European hothouce. (‘ultivation blots out some of the
original characters of nature, and checks the free development
of the several parts of the exotic organisation.

The physiognomy and arrangement of plants and their
contrasted apposition must not be regarded as mere objeets of
natural science, or incitements towards its eultivation; for the
attention devoted to the physiognomy of plants is likewise of
the greatest importance with reference to the art of landseape
gardening. I will not yicld to the temptation here held out
to me of entering more fully into this subject, merely Iimjting
myself to a reference 1o the beginning of this seetion of the
present work, where as we found oceasion to praise the more
frequent manifestation of a profound sentiment of nature
noticed amongst nations of Semitie, Indian, and Iranian
descent, 5o also we find from history that the cultivation of
parks originated in Ceiftral and Southern Asia.  Semiramis
caused gardens to be laid out at the foot of the Mountain
Ragistanos, which have been deseribed by Diodorus* and
‘whose frme induced Alesander, on his progress from Eclone
to she horse {anturcs of Nysxa, to deviate from the direet road.
‘The parks of the Persian kings were adorned with eypresses,
whose cbelisk-like forms resembled the ame of fire, and were,
on that account, after the appearauce of Zerduscht (Zoroaster),
first planted by Gushtasp around the sacred precincts of the
Temple of Fire, It is'thus thut the form of the trec itself has

* Diodor. ii. 18. Ho, howover, aseribes to the celobratod gardens of

a circumferenee of only twelvostadi® The district near the

of Bagistanos is stfll called the “bow or circuit of the gardens™—
m—&m (Deoysen, (esch, Alczanders des Grossen, 1833, a. 553.,
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led to the myth of the origin of the cypress in Paradise.®
The gardens of the Asiatic terrestrial paradises (wapadeco:
excited the early admiration of the inhabitants of the West ;'?
and the worshi&of trees may be traced amongst the Iranians,
to the remote date of the preseripts of Iom, named, in the
Zend-Avesta, the promulgator of the old law. We lenrn
from Herodotus the delight taken by Xerxes in the great
planc-tree in Lydia, on which he bestowed decorations of gold,
uppointing one of the *immortal ten thousand” as its special

* In the Schaknamch of Firdusi it is said, “a slender cypress,
reared in Varndise, did Zerdusht plant before the gate of the temple
of fire” (at Kislincer in Khorasan). * e had written on this tall eypress,
that Gushtasp had adopted the genuine faith, ot which tke slonder
trce was a testimony, and thus did God diffuse righteousness. When
many years had passed away, the tall cypres, spread and became so
large that the hunter's cord could not gud 1ts encummference. When
it~ top was surrvunded by many branches, he encompassed it with a
palace of pure cold . . . . .. and caused it to be published abroad,
Where is there on the earth a cypress like that of Kishmeer! From
Paradise God «ent it me, and said, Bow thy<elt from thence to Paradire.”
When the Caliph Motewekkil caused the eyvpresses, secred to the Ma-
giuk, to Lo cut down, the age ascribed to this one wag sud to be 1460
years. Seo Vullers Iragmentc uber die Relvpon des Zoroaster, 1881,
8 71 und 114; aud Ritler, Erdlunde, th,vn i 8. 242, The original
uative place of the cypress (in Arabie arer, wood, in Persian serw kohi,)*
appears to be the mountains of Busih, west of Herat (Géographie
d’f5drisi, trad, par Jaubert, 1836, t. i. p. 464).

+ Aelall. Tut., i. 25; Longus, Past. iv. p. 108; Schdfer. “ Gesenfus,
(Thes. dingueee Llchr., t. ii. p. 1121,) very ju-tly advenees the view
that the word Paradise belonged onginally to the ancient Persian lan-
guage, Lut that its use hus heen lost in the modern Persian,  Firdusi,
althongh his own name wastaken fromit, usually emnploys only the word
behischt; tho ancient Pervian origin of the word is, however, expacssly
carroborated by DPollux, in the Onomast., ix. 3; and ly Xenophon
(Wron, 4, 18, and 21; Anab, i, 2, 7, and 1. 4, 10; Curop, i, 4, 5), In
ith sigmification of plearure-zarden, or garden, the word has, probably,
paeucd from the Persian mmto the Hebrew (pardés, Cant. iv. 13, Nehem.
1. &; and Feel. ii. §); into the Arabic (firdavs, plar, faradia, com-
raic Alcoran, 23, 11, and Lue,, 23, 43); into the Syrian and Arme-
man (parifs, sec Cinkciak, Dizionario Armeno, 1837, p.-1194; and
Schroder, T%es. Ling. Armen., 1711, praef. p. 56). The derivation of
the P’ersian word from the Sanscrit (pradésa, or paradéea, cireuit, or
district, or foreign land), which was noticed by Benfey (Uricch. Wun
gcllczikon, bd, 1. 1839, 8, 158), and previously bx Bohlen and Geseniua,
suits perfootly in foran, but not so woll in sense,”—~Buschmamun,
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goard.® The ancient adoration of trees was connceted,
owing to the refreshing and hwnid shadow of the leafy
canopy, with the worship of the sacred springs.

To this consideration of the primitive worship of natme
belongs a notice of the fame attached amongst the Ilellenic
races to the remarkably large palm-trce in the island of Delos.
and 1o on andient plane-tiee in Areadia. The Buddhists of
Coylon venerate the colossal Indian fig-iree, the Banyan of
Anurnhdepura, which is supposcd to have sprung from e
branches of the oiiginal t1ce wnder which Buddha, as the
inhubitant of the ancient Magadha, fell into a state of beati-
tude, spontapcous cxtinction, mrwdnat A separate trees
beeame objects of adoration fiom the buanty of their forms, <o
likewise groups of trees weie vencrated as groves of the gols
Pausanias speaks in high teams of admnation of a grove
round the Temple of Apollo at Giynion Foliv,] whilst the
grove of Colonus is likewise eclebrated in the famous chuins
of Sophoclcs.

The feeling for natwme manifested by the emly cultivated
East Asiat.e nations, in the choice and the enieful atten 1on
of sacred o'sicets chosen from the vegetable khingdom, was
most strongly and variously exhibited m their cultivation of
ms. In the remotest patts of the Old Continent the

inese gardens appear to have approached most nearly to
what we mc now accustomed to 1egard as Englich puks
Under the vietorious dyhasty of ITan, sardens were so fre-
quently extended over a eirenit of many miles that aBricul-
ture was injured by them, and the people eacited to 1evolt §
+ What is it that we seck in the possession of o pleasuze gar-
den? acls an ancient Chinese writer, Lieu-tscheu. It has
been universally admitted, throughout all ages, that plauta-
tions should compensate to man for the lots of those charms
of which he is deprived by his removal from a free communion
with nature, his proper and most delightful place of ubode.

¢ Horod,, il 81 (botween Kallatebus and Sardes),

# Ritter, Lrdkunde, th.iv, 2. 8. 287, 251, und 681; Lassen, Indische
Altarthumsbunde, bd. i, 8. 260, '

4 Paussniue, i, 21, 9 Compare nlso Arboretum Sacrum, in Meursii
Gp. ox recensjone Jonnn. Lami, vol. x. Florent,, 1753, pp. 777-844

§ Notice itetoriqus sur lcs Jardins des Chinois, in the Ménvires
convernant les Chinois, t. vidl. p. 809,



CHINISE PARKS AND GARDENS, 463

“The art of laying out gardens consists in an endeavour
to combine cheerfulness of aspeet, luxuriance of growth,
shade, solitude, and repose, in such a manner that the senses
18 be deluded by an imitation of rural nature. Diversity,
which is the main advantage of free landseape, must, therefore,
be sought in a judicious choice of soil, an alternation of chains
of hills and valleys, gorges, brovks, and lakes eovered with
aquatic plants. bSymmetry is wearying, and ennui and dis.
gust will roon be exeited in a garden where every part betrays
constyaint and art.”#  The de-cription given by Sir George
Staunton of the great imperial pancden of Zhe-hol,} north of
the Chinese wall, corresponds with these precepts of Lieu-
tschcu—preeepts to which our ingenions eantemporary, who
formed the ckarming park of Mushaw.! will not refuse his
anproval.

In the great deseriptive poem written in the middle of the
last cemury, by the Emperor Kin long, in praise of the
former Mantchon capitel, 2lukden, and of the graves of his
anerigtors, the most ardent admiration is expressed for free
natre, when bug little eml ellichol by art.  The poctic prince
shows a happy power in fiang the cheerfal images of the lux-
ariapt freshness of the meadows, of the forest-crowned lulls
and Lhe peaceful dwellings of men, with the sombre pictme of
the tombs of his forefathers.  The sacrifices which he offurs in
ohedience to the rites preseribed by Confucius, and the pious
remembrance of the departed monarehs and warriors, form
the principal objeets of this remarkable pocra. A long cnu-
meration of the wild plants and animals that are natives of
the region is wearisome, like every other didnetic work: but
the blending of the visible impressions produced by the land.
seepe, which serves, as it were, for the background of the H:Iiie.
ture, with the exalted objecty of the ideal world, with the fu
ment, of religious dutics, together with the mention of great
historical cvents, gives o peculiar character to the whole com-
position. The feeling of adoration fur iwountains, which was

~

* Hce the work last quoted, pp. 318 320. .

+ Sir George Staunton, Account of the Embassy of the Lurl of
Macartney tv China, vol. ii. p. 243,

3 Princo Puicklor-Muskau, And-utungen fiber Landschaftsgartnerei,
1334, Compare also his Ilicturesque Descriptions of the Old and New
English Parks, as well g8 thot of the Egyptisa Gardens of Svhubra..
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8o deeply rooted amongst the Chincse, lends Kiehidedyg to
give a careful delineation of the physiognomy of inan
nature, for which the Greeks and Romans evinced so liglie
feeling, The form of the separate trees, the character of
ramification, the direction of the branches. and form
the foliage, arc all dwelt on with speeial predilecgion. .

If I have not yielded to the distaste for Chingha literature,
which is. unfortunately, disa{)pcaring too slowly: amongst
us, and if I Lkave dwelt teo long on the consid n of the
delineations of nature met within the works of a confgmperary
of Frederick the Great, I am so much the me und to
ascend seven and a hall’ centuries further back ingo annals
of time, in order to refer to the poem of the Gdlvden, by Scc-
ma-kuang, a cclebrated statcsman.  The plmmgmunds
deseribed in this poem are eertainly much crow y build-
ihgs in the fashion of the old Italian villas, but the minister
likewise celebrates a hermitage, which is situated amongst
rocks and surrounded by high fir-trees.  ITe extols the open
view over the broad River Kiane, crov -(g‘fd witll:;cssclis, and
expects, with contentment, the arrifaof friends, who awill
rml:lec their verser to him, sinee thg ﬁ“ﬂl alko li!&ﬁs
compositions.t Sec-ma-kuang wrote about the yesr 1036,
when, in Germany, poetry was in the hands of a rude clergy,
and was not even clothed in the garb of the national tongue.

At this period. and probably five hundred years carlier, the
iohabitants of China, of Kastern India, and Japan, weae
plready acquainted with a great variety of vegetable forme.
The intimato connection which existed amongst the different
Buddhist sacerdotal establishments contributed its influence
in this respect.  Temples, cloisters, and burying-places, were
surrounded by gardens, adorned with exotic trecs, and covered
by variegated flowers of different forms. Indian plants
were carly diffused over China, Coren, and Nipon. Sicbold,
whose writings give o comprehensive view of all matters
weferring to Japan, was the first to draw attention to the
tiuse of the miature of the florus of remotely scparated
Buddhist lands.}

m" ..li,'ln:yc a:ulla :’t‘lh tlk I.],[oxl'dm, Pobne &mposés):m' ‘.%mll;smﬁ';:
en-long, ni e P. Amio, 1770, pp. 18, 95, 8 ~
7357304, ud 120, - 710, pp. 35, 33-36, 3,

% Mémotres concernant les Chinois, t. ii. p. 648-650,

$ Ph. Fr. yon Siebold, Kruidkundige Naamlijst van japanache en
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The rick abulipnce of, characteristic’ vegetable forms pro.
ted by prosent age to scientific of tionu\r:o
po ting, must act as p powerful incentive to trace
sources which have yielded us this increased knowledge
and enjoyment of nature. The enumeration of these sources
maust be reserved for the history of the contemplation of nature
in the succeeding portion of this work. Here my object has
been to depict, in the reflection of the external world on the
mental getivity and the feclings of mankind, those means
whi mﬂw progress of civilisation, have exercised so
marked imated an influcnce on the study of nature.
Notwithstanging 8 certain freedomn of development of the
several ‘parts, the primitive force of orpanisation binds all
animal, and vegetable forms to fixed aud constantly recurring
. ining, in every zone, the chaiacter that peculiarly
appewvtains to it, or the physingnomy of nature. "We may, there-
fore, regard it as onc of the most prccious fruits of Emopean
enalisation, that it is almost everywhere permitted to man, by
thr aultivation and arrangcment of exotie ts, by the charm
of lgndscape painting, and by the inspired power of language
1 a substitute for familiar sccnes during the period
of ce, or to reccive a portion of that cnjoyment from
natire which is yiclded by actual contemplation dwing long
and not unfrequently dangcious jowrneys through the interior
of distant continents. ,

L

chineesthe Planten, 1844, p. 4 What a diffrence do we not find on
companng the variety of vegetable foums cult.vattd for so many cens
turies past in Eastern Awia, with thosc enumetraied by Columells, in his
moagre poem de Culte llortorum (v. 95 105, 174-176, 226-371,
295 -3063 and to which the cclebrated garland weavers of Athens were
med ! It was not until the tune of the Ptolemies that, in Egpt.
d especially in Alexandiia, the mote shalinl gardencrs appear to have
devoled any great altention to varicty, j articulaily for winter cultive-

tion. (Compare Athen., v. p. 196) -
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HISTORY OF THE PHYSICAL CONTEMPLATION OF THE
UNIVERSE.~—~PRINCIPAL CAUSES OF THE GBADUAL DEVE-
LOPMENT AND EXTENSION OF THE IDEA OF THE COSMOS
A8 A NATURAL UNITY.

Taz history of the physical contemplation of the universe is
the history of the recognition of the unity of nature, the repre-
sentation of the cfforts made by man to comprehend the
combined action of natural forces on the earth and in the
:u&gions of space; and hence it designates the epochs of

yancement in the generahisation of views; beinga portion of
the history of our woild of thought, in as far as it refers to
ohjects manifested by the senscs, to the form of conglomerated
matter and the forces inherent in it.

In the section of the first portion of this work, relating to
the limitation and scientific trcatment of a physical deseription
of tho universe, I'hope I may have succeeded in developing
with clearness the relation existing between the te
natural sciences and the description of the universe, ke
scienoc of the Cosmos,) and the manner in which this sci¢hee
simply draws from these various branches of study the mate-
rials for its scientific foundation. The history of the know-

of the universe, of which I herc present the lending
ideas, and which, for the sake of brevity, I name, either simply
the history of the Cosmos, or the Aistory of the physical con-
ion of the unirerse, must not, th re, be confounded
the history of the natural scicnces, as given in many
of our leading elementary works on physics and physiolegy,
or on the morphology of plants and animals. .
In order to give sggeﬁu ofwha; has been collected at
te epochs, un is point of view, it a most
dennbm le to adduce te instances iﬂnstraﬁvepme sub-
Jeots which must either be treated of or discarded in the
siapeeding portions of this work. The discoveries of the
nicroscope, of the telescope, and of coloured polari-

sation, belong to the history of the Cosmds, since they have
dlmthetz?nu:gadmooverm that whiohiueo::fmonto
qrganisms; ting into the remotest regjonsof space;
ofdlmmlhmgmween refleoted or borrowed Light, and the
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light of self-luminous bodies, or—in other words—determin-
ing whether solar light be radiated from a solid mass or from
s envolope. The enumerdtion of the experiments
which, sihce Huygens’ time, have gradually led to Arago’s
discovery of coloured polaiisation must be reserved for the
history of trlptws The consideration of the development of-
the principles, in accordance with which variously formed
plants admit of being classified in families, falls, in like man-
ner, within the domain of the Listory of phytognosy, or botany;
wlulst the geography of plants, or a stud’y of the local and
climatic distribution of vegetation over the whole ‘carth—alike
over the solid portions and in the basins of the sca~—consti-
tutes an important section in the history of the physical con-
templation of the universc.
le intellectual consideration of that which has led man to
an insight into the umity of nature is, as we have already
observed, as little entitled to the appellation of the complete
history of the cultivatior of munkiml as to that of a history
of the natural scicnces. An insight into the connection of
ghe vital forees of the univeise must ceitainly be 1egarded as
& noblest fruit of human civilisation, and as the tent to
mfrve at the highest point to which the most perfect d
ment of the intelleet can attain; but the subject at E:seut
under consideration must still constitute only a part of the his-
tory of human civilisation, embiacing all that has been attained
by the advance of different nations in the pursuit of every
branch of mental and moral culture. By assuming a more
limited physieal point of view, e necessarily become restrieted
to one section of the history of human knowledge, and our
attention is specially dizected to the relution existing between
the knowledge that has been gradually acquired and the whole
exstent of the domain of matwre; and we dwell less on the
extension of sepmate bianches of scicnee than on the results
capable of generalisation, und the material aids contributed by
i t ages towards a more accurate observation of nature.
‘We must, above all, distingunish carefully between an carly
presentiment of knowledge, and knowledgo itself. With the
Increasing cultivation of the human race, much has passed
from the former to the latter, and by this transition the
m of discovary bas been rendered indistinet. An intek
lectual and ideal combination of the facts already estsblishy,
. 2r2 . ‘e
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often guides almost imperceptibly the course of presage, ele.
vating it as by a power of inspiration. How much has been
enounced amongst the Indians and Greeks, and during the
middle ages, regarding the connection of natural phenomena,
which, at first, cither vague, or blended with the most un-
Jounded hypotheses, has, at o subsequent epoch, been confirmed
by surc experience, and then been recognised as a scientific
truth! The presentient fancy and the vivid activity of spirit
which animated Plato, Clumbus, and Kepler, must not. be

it , 86 if they had effected nothing in the domain of

ience, or as if they tended, of nccetsity, t draw the mind

the investigation of the actual. .

As we have defined the history of the physical contempla-
tion of the universe to be the history of the recognition of nature
in the unity of its phenomena, and of the connection of the
forces of the universe, our mode of procreding must consist in
the enumeration of those subjeets by which the idea of the
unity of the phenomcena has been gradually developed. We
would here distinguish:

1. The independent cfforts of reason to acquire a knowled
of natural laws, by a meditative considcration of the phego-
mena of nature.

2. Events in the history of the woild which have suddenly

the horizon of observation.

8. The discovery of new means of scnsuous perception,
a8 well as the discovery of new organs by which men have
been brought into closer conncction, both with terrestrial
ob;"ec!:i and with remote regions of spuce.

threefold view serves as a guide in defining the prin-
cipal epochs that characterise the history of the science of the
Cosmos. For the purpose of further illustration I would
again adduce some exnm&)lcs indieative of the diversity of the
means by which mankind attained to the intcllectual posses.
sion of & great portion of the universe. Under this head I
i enmplles of an cnlarged field of natural knowledge,
great histarical events, and the discovery of new organs,

"The knowledge of nature, as it existed amongst the 1lellenic
mations under the most ancient forms of physics, was derived
sgate, from the depth of mental contemplation than from the
sensuous ovnsideration of phenomenn. Thus tho natural phi-
losophy of the Ionian phyiologists was directed to the fundg
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mental ground of origm, and to the metamorphoses of one
golo element, whilst the mathematical symbolicism of the
Pythagoreans, and their consideration of numbers and forms,
disclose a philosophy of measure and harmony. The Doric.
Ttalinn school, by its constant scarch for numerical clements,
and by a certain predilection for the numerical relations of
space and time, lmid the foundation, as it were, of the subse-
quent development of our experimental sciences.  The history
of the contemplation of the universe, as I interpret its limits,
designates not so much the frequently recurring oscillations
between truth and error, as the principal epochs of the gradual
approximation to more accurate views regarding terrestrial
forces and the planctary system. It shows us that the Py-
thagoreans, according to the report of Philolaus of Croton,
taught the progressive wovement of the non-rotating earth,
its revolution round the focus of the world (the central fire,
hestia), whilst Plato and Aristotle imagined that the carth
neither rotated nor advanced in space, but that, fixed to one
ecniral point, it merely osallated frem side to side. Hicetas
of Syracuse, who must, at least, have preecded Theophrastus,
Jeraclides Ponticus, and Ecpbantus, all appear to have had

"Anowledge of the rotation of the carth on its axis; but
Aristarchus of Samos, and moie particularly, Sclcucus of
Babylon, who lived one hundid and fifty years after Alexan-
der, first arrived at the hnowledge that the earth not anly
rotated on its own s, but also moved round the sun as the
contye of the whole planctary system. And if, in the dark

eri¢d of the middle ages, Christian fanaticism, and the Linger-
ing influence of the Ptolemaic school, revived a belief in the
immobility of the earth, and if, in the hypothesis of tho Alex-
andrian, Cosmas Indicopleustes, the globe again assumed
the form of the dise of Thales, it must ngt be n that
a Gorman Cardinal, Nicholus de Cuss, was the first who had
the courage and the independence of mind, again to aseribe

40 our planet, almost a hundred ycars before Cﬁnicuu. both
rotation on its axis and translation in space. r Coperni-
cus, the doctrines of Tycho Brahe gave aretrograde movement
to scicnee, although this was only of short duration, aud when.
ongee o mass of accurate observations had been collected,
to which Tycho Brahe himsclf contiibuted lavgely, a corréet
view of the structure of the universe: could not fuil to be
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mtublishod. ‘We have already shownhowaogeﬁodof
between truth and error is especially one of presen-
timents and fanciful hypothescs mﬁd.mg natural philosophy.
* After treating of the extended knowledge of nature as a
simultaneous consequence of direct observations and ideal
combinations, we have procceded to the consideration of those
historical cvents which have materially extended the horizon
of the physical contemplation of the universe. To these
migrations of races, vo, of discovery, and mili-
tions. Events of this nature have been the maeans
of our acquiring a knowledge ofthe natural character of
the Earth's surface, (as, for instance, the configuration of
continents, the dircetion of mountain chains, and the relative
height of clevated plateaux), and in the case of extended
traets of land, of presenting us with materials for expound-
ing the general laws of nature. It is unnecessary, in this
historical sketeh, to give a connected tissue of events, and it
will be sufficiont, in the history of the recognition of nature
8s & whole, to refer merely to those cvents which, at carly
periods, have exercised a decided influence on the mental
efforts of mankind. and on a more cxtended view of the
uuiverse, Considered in this light, the navigation of Coldus
of Samos, beyond the pillars of Hercules; the evpedition of
Alexander to Western India; the dominion eaereised by the
Romans over the then discovered portions of the world; the
extension of Aiabian cultivation, and the discovery of the New
Continent, must all be regarded as cvents of the greatest
importance for the nations settled round the basin of the
"Mediterranean. My object is not so much to dwell on the
relation of events that may have occurred, as to refer to the
s4tion exercised on the development of the idea of the Cosmos
by events, whether it be a voyage of discovery, the establish-
ment of the predominance of some highly developed lan,
rich in i productions, or the sudden extension of the

hwwhdg: of the Indo-African monsoons.

. As I have already incidentally mentioned the influence of

ﬁm in my enumeration of heterogrncous induccments, I
draw attention generally to its immeasurable importance

dp dwo wholly different directions. Lan, , when exten-

sively diffused, act individually as mcans of communication

wotween widely separated nations, and collectively when severa)
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e compared together, und their internal structure and
of affinity are investigated, as means of promoting a more pro-
found study of the history of mankind. The Greek 1 X
which is so intimately connected with the mational life of
Hellenic races, has cxercised a magical poweroverall the foreign
nations with which these races came in contact.* The Greek
1 appears in the interior of Asia, throu%h the influence
of the ian empirce, as a conveyer of know cdg;e, which, a
thousand years afterwards, was hiought back by the Arabs to
the extreme West of Europe, blended with hypotheses of Indian
origin. The ancient Indiau and Malayan tongues furthered the
advance of commerce and the intercourse of nations in the
island-world of the sonth-west of Asia, in Madagascar, and on
the eastern shores of Africa; and it is also probable that tidings
of the Indian commereial staticens of the Banians, may hase
givon rise to the adventwous expedition of Vasco de Guma.
The predominance of certain languages, although it unfortu-
nately prepared a rapid destruction for the idioms displaced,
hus operated favourably, like (‘histianity and Buddhism, in
Linging together and uniting manhind.
hLunguagcs compared tog( ther and considered as objectsof the
tural Listory of the nund, and when scparated into families
aecording to the analogics eaisting in their internal structure,
have become a rich source of historieal kuowledge; and this is
probably one of the most brilliant results of modern study in
the last sixty or seventy yems. From the very fact of their
being products of the intelleetual foree of mankind, thoy lead
us, by means of the clements of their organism, into an
obsturce distance, unicached by traditionary records. The
comparative study of langnages shows us that raees now
separated by vast tracts of land are allied together, and have
migrated from onc common primitive seat; it indicates the
course and direction of all migrations, and, in. tracing the
leading hs of development, recognises, by means of the
more mcf:;: changed strueture of the , in tho per-
manence of certain forms, or in the more or less advanced
destruction of the formative svstem, whick race has retained

* Niebuhr, Rom. Qeschichte, th.i. s 69; Droysen, Gesch. der .
des hellenistischen 3, &m

Staatensystems, 1843, s, 81.34, 567-578 .
%-::nr,dﬁuédiﬁ queweteres ad al’iarm’amum contulerint ibm,
, pp. 2-18. : ‘
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most nearly the lan, common to all who had migrated
from the general scat of origin. The largest fleld for such
investigations into the ancient condition of language, and
congequently into the period when the whole family of man-
Kind was, in the strict scnse of the word, to be regarded as
ono living whole, presents itself in the long chain of Indo-
Germanic languages, cxtending from the Ganges to the
Iberian cxtremity of Europe, and from Sicily to the North
Cape. The same comparative study of languages leads us
also to the native country of certain products, which, from
the carlicst ages, have constituted important o?";:mcfs of trade
and barter. The Sanscrit names of genuine Indian products,
as those of rice, cotton, spikenard, and ~ugar, have, as we
find, passed into the language of the Grecks, and, to a certain
extent, cven into those of Scmitic origin,*

From the above considerations, and the examples by which
they have been illustrated, the comparative study of languages

pears as an important rational means of assistance, by
which scientific and genuincly philological investigations may
lead to a generalisation of views regarding the affinity of
races, and their conjectural cxtension in various directions
from one common point of radiation. The rational aids towards

* In Sanserit, rice is vriki, cotion karpdsa, sugar sarlare, and
spikenard nanarthe; sce Lassen, Indusche Allerthumskunde, bd. i.
1843, 8. 245, 250, 270, 239, and 538. On 'sarkara and kanda (whonce
our ug.n«nd;), consult my Proleaomena de distributione geogra-
ohien Plantarum, 1817, p 211, “ Confudisse videntur veleres saccha-
rum verum cum Tebaschiro Bambuse, tum quis utraque in arundinibus
inveniuntur, tum etiam quia vox sanscradana scharkara, que hodie (ut
pors, schakar et hindost. ackukur) pro saccharo nostro,adhibetur, obser-
vante Boppio, ex auctoritate Amarasmhee, propric nil dulce (madu)
significat, sed uid lapidosum et areuacoum est, ac vel caleulum
vegices. Verigimile igitur, vocem scharkara initio dumiaxat tebaachi-
ram (saccar nombu) indicasse, posterius in ssecharum nostrum humili-
oris arundinis (tkschu, kandekschu, kanda), ex gimilitndine aspectus
tranglatom csse. Vox Bambusee ex mambu derivatur; ex kanda nostra-
tium voces candis zuckerkand. In tcbaschiro agnoscitur Persarum
athiz, b. e. lac, sanscr. kschiram.” The Sanscrit name for abaschir is
ivablwohtrd, bark-milk; milk from the bark. See Lassen, bd. i.
u. 871874 ; ouz:n also Pott, KurdischeStudien in the Zestschrint
Jur dis Kunde des Morgenlandes, bd, vii, 8. 168-156, and the masterly
le;clﬂ Ritter, in hin Brdkunde von Asien, bd. vi. 2, &

*
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the gradual dovelqpment of the science of the Cosmos are,
therefore, of very different kinds; viz., investigations jnto the
structure of languages; the deciphering of ancient inscrip-
tions and historical monuments in hieroglyphics and artow-
headed writing; the greater perfection of mathematics,
cspecially of that powerful enalytic calculus which the
form of the earth, the ebb and flow of the sea, and the regions
of space are brought within the compass of calculation. To
these aids must be further added the material inventions
which have procured for uy, as it were, new o1gans, sharpened
the power of our senses, and enabled men to enter intoa
closer communication with texrestrial forees, and even with the
1emote regions of space. In order to cuumcrate only a fow
of the instruments. whosc invention characterises great epochs
in the history of civilisation, I would name the teleseope,
and its too long delayed connection with instruments of mea-
surement ; the compound microscope, which furnishes us with the
means of tracing the conditions of the process of development
of organisms, which Aristotle gracefully designates as * the for-

tiveactivity the source of being;" the compass, and the differ-
cft'gontrivances invented for measuring terrestrial magnetisnd
tifase of the pendulum as a measure of time; the baiometer;
théthermometer ; hygrometric and clectrometric apparatuses;
and the polariscope, m its appheation to the phenomena of
colourcd polarisation, in the ight of the stus, or in luminous

ions of the atmosphere.

cshistory of the physical contemplation of the universe,

which is based, as we have alrcady remarked, on a meditative
consideration of natural phenomena, on the connection of great
cvents, and on inventi%s which enlmge the ﬁ:;men main of s::&
suous perception, can only be presented in a
superficial manner, and only in its leading features. ti’?tttt/er
wuyself with the hope that the brevity of this mode of treat-
ment will ennble the reader the more readily to apprehend the
spirit in which a picture should be sketched, whose limits it is
so difficult to define. Here, as in the picture of nature which
is given in the former part of this work, it will be my object
to treqt the subject not with the completeness of an individual-
ising enumeration, but merely by the dovelopment of leadin
ideas, that indicate some of the paths whioh must be purs
by the physicist in‘his hmtoncaP investigations, The know.
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ledge of the connection of events and their causal relations is
assumed to be posscssed by the reader, and it will eonse.
uently be sufficicut mere ]y to indicate these cvents, and
3ewrmine the influemce which they have exercised on the
ual increase of the knowledge of nature as a whole.
pleteness, I must again repent, is neither to be attained,
nor is it to be rogarded us the object of such an undertaking,
In the announcement of the mode in which I propose treating
my subject, in order to preserve for the present work its
peculiar character, I shall, no doubt, expose m again to
the animadversions of those who think less of what a book
contains than of that which, according to their individual
views, ought to be found in it I have purposcly been much
more circumstantial with reference to the more ancient than
the modern portions of history Where the sources of infor-
mation are less copious the difficulty of a proper combination
is increased, and the opinions advanced then iequire 1o be
suplzomd by the testimony of facts less generally known., I
would also observe that I have peimitted myself to treat my
subject with inequality, where the enumeration of individual
fhets afforded the advantage of imparting greater interdsf to
the narrative. Q
As the recognition of the unity of the Cosmos begun ar ~
intuitive presentiment, and with merely a few actual obs~rva-
tions on isolated portions of the domain of nature, it seems in-
* cumbent that we should begin our historical representation of
the universe, from some defimte Yoint of our terrestrinkplanet.
‘We will scleci for this purpose that sea basin, around which
have dwelt thosc nations, whose knowledge bas formed the
basis of our western civilisation, which alone has made an
almost uninterrupted progress. 'We may indicate the main
streams from which Western Europe has 1eceived the ele
ments of the cultivation and cxtended views of nature,
but amid the diversity of these strcams we erc unable to
«frace one primitive source. A decp insight into tho forces of
nabure, and a recognition of the wuty of the Cosmos does not
in to a so-called primitive race—a term that has beer
2raco in Norter Chaldon-Arpexad{ehe Arrapastit
& Bemiticrace in ern —. itis
of Petlemy)¥-—and sometimes to a race of Indians and Ira-
«\* Bwald, Geschichic des Volkes Torael, bd. i. 1848, u. 882-834; Las
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niane, in the ancient Zend, in the district surrounding the
sources of the Oxus and the Jaxartes.* Ilistory, as far as it is
based on buman testimony, knows of no primitive race, no one
primitive aeat of civilisation, and no primitive sl:yswal natural
science, whose glory has been dimmed by the destruetive bar-
barism of later ages. The historical enquirer must penctrate
through many superimposed misty strata of symbolical myths,
before he can reach that solid foundation, where the earlicst

of human culturc has been developed in accordance
with natural laws. In the dimness of antiquity, which consti-
tutes as it were the extreme horizon of true higtorical knowe
ledge, we sce many luniinous points, or eentres of ciyilisation,
gimultancously blending their rays. Among thesc we may
reckon Egypt, at least five thousand years before our era,]

sen, Ind. Alterthumskunde, bd. i. s 528. Compare Rddiger, in the
Zeitschrift fur die Kunde des Moiqgis landes, b, 1il. 5 4, on Chaldeans
and Kurds, the latter of whom Strabo terms Kyati.

* Bordj, the watershed of the O1mu.d, nearly where the chain of the
Thian-schan (or celestial mountains), at its western termination, abuts in
veins against the Bolor (Belur t ¢h), or rather intersects it, under the
name of the Asferah chain, notth of the highland of Pamer (Upa-Mérn
or try above Meru). Compare Burnouf, Commentitire sur le Yacna,
t 239, and Addit., p. clxxav. with 1Tumboldt, Asie centrale, t. i.
l‘a , 1. il. pp. 16, 377- 390.

he principal ehronological data lor Egypt ate as follows =~ - Mencs,

890 m.c. at loast, and prolably {olerably correct; 3430, commence-
ment of the fourth dynasty, which included the pyramid builders,
n-Schafra, Cheops Chufu, and Mykerinos or Menkera; 2200,
invasio of the Iyksos under the twelfth dynasty, to which belongs
Amenembhs IT1, the huilder of {he orizinal labynnth. A thousand
Jears, at least, and probably still more, must be conjectured for the
gradual gzowth of a civilisation which bad been comploted, and lad
in part begun to degenernte, at least 3150 years B.o.” (Lepsius, in
several letters to mysclf, dated March, 1846, and therefore after his
roturn from his memorable expedition) Compare also Bunsen’s Con-
siderations on the Commencement of Universal Ilistory, which, strietly
defined, is only a hislory of recent times, in his ingenious and learned
work, Kgyptens Stelle in der Wellgeschichte, 1845, erstes Buch, s, 11-13.
historical existence and lar chronology of the Chinesc go back
2400, and even to 2700 before our ers, fur beyond Ju to Hoang-ty.
lm:nmmenuofthethimwheentuwu.memt.ud
century 8.0, Thscheuli records tho measurement of the

of the solstitial shadow taken with such exactness by Techéa-
, in the town of Lo-yang, south of the Yellow River, that Laplaca
that it accorded perfectly with tho theory of the alteratiop of

2
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Babylon, Nineveh, Kashmir, Iran, and also Chipa, after the first
cdtony migrated from the north-castern declivity of the Kouen-
Lun into the lowelr rg:ltl' valley gf thoef Hoang-ho.
central points involuntarily remind us of the nmong:
the nparffing stars of the firmament, those eteme:tuns in the,
regions of space, the intensity of whose brightness we certainly
know, although it is only in the case of a few that we have
been able to arrive at any certain knowledge Wﬁ:::it.ing the
relative distances which separate them from our planet.

The hypothesisrega: ding the physical knowledge suppobed to

the obliquity of the ecliptic, which wa» only established at the close of
the last century. All guspicion of a mea mcment of the earth’s direction
derived by calculating bauk, falls thoiefore to the ground of itsclf. See
Edouard Biot sur la Constitution politique de la Chine au 128me siccle
avant notre ¢re (1845), pp 8 and 9. The building of Tyre and of the
original iemple of Meclharth, (the Tyrian Hercules), would, according
to the account which ITerodotus received fiom the priests (11. 44), reach
back 2760 ycars before our cra, (omparc also Hecren, Jdeen tber
Politik und Verkchr der Volker, th i 2, 1824, 8 12, HNimplicius cal-
culates, from a notice transmitted by Porphyry, that the date of the
earliest Babylonian astronomical observations which were known to
Aristotle, was 1903 years Lefore Alexander the Great, and. Ideler] who
is 9o profound and cautious g a chronolonis, considers this estivaf': in
no way improbable. Sce his Handbuch der Chionologie, bd. i. 87, 407 ;
tho Ablandlungen dor Derlimer AL, auf dua J. 1614, 8 2175 d
Btckh, Metrol. Untersuchungen ubcr die Masse des Alterthums, ;,'B,
8. 86. Whether safe historic ground is to be found in Iudia eslier than
1200 B0, according to the chronicles of Kashmeer (Radjatarangini,
‘trad. par &'myu,) 18 & question stiMl involved 1n obscunity, whils Meegn-
sthenes (Indica, od. Schwanbedk, 1844, p 50), reckons for 158 kings of
the dynasty of Magadha from Manu to Kandragupts from sixty to
sixty-four conturics, and the astronomer Aryabhatta places the beginning
of his chronology 8102 8 ¢ (Lassen, /ud. Alterthumsk , bd. i. 8. 473-508,
507, and Blg). lui order 1o g'lwlel %‘;ﬂlmb?rg conui]ile(} in t;.hil note 8
higher significance in respoct to the history of human civilisation, it will
not be superfluous to recal tho fact that the destruction of/ Troy is‘placed
z:.\e Greeks, 1184, by Ilomer 1000 or 950, and by Cadmus the Mile-

the first historical writer-among the Greeks, 524 years before our
era, This comparison of epochs proves at what different periods the
destre for an exact rocord of events and entorprises was awakened among
the nations most highly susceptible of culture, and we are involuntarily
rewninded of the exclamation which Plato, in the Zumeeus, puts in the
mouth of the priests of Sais: ¢ 0 Solon, O Solon! ye Grecks still remain
ovar children; nowhere in Hellas j» there an aged mat.. Your souls are
over d'ywthfnl, ye havo in them no knowledge of antiauity, no ancient

ne

bt

wisdom grown venerable by age.”
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have been revealed to the primitive races of men—the natural
philosophy ascribed to savage nations, and since obscured by
civilisation—belongs to a sphere of science or rather of belicf,
which is forcign to tho object of the present work. We find
this belief debply rooted in the most ancient Indian doctrine
of Krischna.* “Truth was originally implanted in mankind,
but having been suffered graduslly to slumber, it was finally
forgotten, knowledge rcturning to us since that period as a
recollection.” We will not attempt to decide the question
whether the races, which we at present term savage, are all
in a condition of original wilduess, or whether, as the strue-
ture of their languages often allows of our conjecturing, many
among them may not be tribes that have degencrated into a
wild state, remaining as the scattered fragments saved from
the wreek of a civilisation that was carly lost. A more inti-
mate acquaintance with these so-called children of nature
reveals no traces of that superiority of knowledge regarding
terrestrial forces, which a lo%’: of tl?c; mnrvcllouogieas led men
to nseribe to these rude nations. A vague and terror-stricken
fecling of the unity of natural forees, is no doubt awahened in
the pgeast of the savage, but such a feeling has nothing in
¢m with the atteinpt to prove, by the power of thought,
nnection that cxists among all phenomena. True cos-
nical views are the result of observation and ideal combination,
andi¢f a long-continued commmion with the external world;
nor are they a work of a single people, but the fruits yielded
by reciprocal communieation, and by a great if not generul
intcreourse between different nations.

As in the considerations on the reflection of tho external
world on the powers of the imagination, at the beginning of
this section of the present work, I sclected from the general
history of literature, examples illustrative of the expression of
an antmated feeling for nature, so in the history of the contem-
Dlation of the universe, I would likewise bring forward from the
general histozaof civilisation, whatever may serve to indicate
the progress that has been made towards the recognition of the
unity of mature. Both portions—not separated arhitrarily,
but by determined principles—have the same relations to one
another as the studics from which they have been berzowed.

* Wilhelm von HumbBoldt, Ueber eine Eprsode des Maha-Bharata,
bls Gogammelte Werke, bd. i. 8. 78 h.'
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The history of the civilisation of mankind comprises 1n itself the
i of the fundamental powers of the human mind, and
also therefore of the works in which these powers have been
varioudly displayed in the different departments of literature
and art. In a similar manner, we recoguise in the depth and
animation of the sentiment of love for nature, which we have
delincated according to its various manifestations at different
epochs and amongst different races of men, active means of
inducement towards a more careful ohservation of phenomena,
and a more carnest investigation of their cosmical connection.
Owing to the diversity of the strcams which have in the
course of ages so unequally diffused the clements of a more
extended knowledge of nature over the whole carth, it will be
most expedicnt, as we have alrcady observed, to start in the
history of the contemplation of the external world from a
single group of nations, and for this object I sclect the one,
from which our present scientific cultivation, and indeed that
of the whole of Western Europe, has originated. The mental
cultivation of the Grechs and Romans must eertainly be
regarded as very rceent in comparison with that of %,
Egyptions, Chincse, and Indians, but all that the Grecks {n |
Romans received fiom the cast and south, blended with#: sy,
they themselves produced and developed, has been unumed
ruptedly propagated on our Furopean soil, notwithstanding
the continual alternation of historical events, and the adinix-
ture of forcign immigrating races. In those regions in wluch
a much greater degrec of knowledge existed thousends of
years earlicr, a destructive barbarism has either wholly dark-
ened lthe pro-existt..ing enlightmc;nt, or where a stable and
complex system of government has been preserved together
with a Q'Zintemnec of ancicnt customs, as is the cnse in
China, advancement in science or the industrial arts has been
very inconsiderable, whilst the almost total absence of a free
intercourse with the rest of the world bas interposed an
insuperable barrier to the gencralisation of views. The cul-
tivated nations of Europe, and their descendants who hgve
been transplanted to other continents, may be said, by the
‘gigantic cxfension of their maritime expeditions to the
remotest seas, to bo familiarised with the mbst distant shores;
and thosescountries which they do not glready possess, they
may threaten. In the almost uninterrupted coutse of the
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knowledge trausmitted to them, and in their ancient scientific
nomenclature, we may trace as the Endmg points of the hi
of the human race, recolloctions of the various channels, thro
which important inventions, or at any rate their germs, have
been conveyed to the nations of Europe; thus from Eastern
Asia has flowed the knowledge of the direction and declination
of a freely suspended magnetic rod; from Phaenicia and Egypt
the knowledge of chemical preparations, as glass, animal and
egetable dyes, and metallic oxides; and from India the general
use of position in determining the increased values of a few
numerical signs.

Since civilisation has left its most ancient seat within the
tiopics or the sub-tropieal zone, it has rcmained permanently
settled in the portion of the carth, whose northern rcgions are
Jess cold than those of Asin and .America under the same
latitude, The continent of Ewmope imnay be regarded as a
western peninsula of Asia, and I have already observed how
much general civilisation is favoured by the mildness of its
chmate, and how much it owes to the circumstances of its
voriously articulated form, first noticed by Strabo; to its
pofition in respect to Afiica which extends so far into the
eywgorial zone, and to the prevalence of the west winds,

hi¥d are warm winds in winter owing to their passing over
;Hc surface of the occan. The physieal character of Europe
had:opposed fewer obstacles to the diffusion of civilication,
thah are presented in Asia and Africa, where far-extendin 5
porallele ranges of mountain chains, elevated plateaux, au
sandy deserts; interposc almost impassable barriers between
different nations.

‘We will therefore start in our enumeration of the principal
momenta that characterise the history of the phywical comsi-
deration of the universe from a portion of the earth, which is
perhaps more highly favoured than any other, owing to its
geographical position, and its constant intercourse with other
countries, by means of which the cosmical views of nations
experience so marked a degree of enlargement.
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PRINCIPAL MOMENTA THAT HAVE INFLUENCED
THE HISTORY OF TIIE PHYSICAL CONTEM.
PLATION OF TIIE UNIVERSE.

THE MEDITERRANLAN CONSIDLRED AS THE STARTING-POINT
FOR TIE RCPRLSENTATION O THL RELATIONS WHIOH
HAVE LAID TIE TOUNDATION OF THE GRADUAL EXTEN-
SION OF THE 1DLA OF 1HIL COSMOS.~—SUCCLSSION OF
THIS RLLATION TO '1HII EABLIEST CULTIVATION
AMONGST HEILLENIC NATIONS.—ATILMPTS AT DISTANT
MARILIMT NAVIGATION 10WARD> THE NORTII-EAST
(BY THE ARGONAU1S); I10WARDs THE SOUTH (TO
OPHIER); TOWARDS THE WTIST (BY COLZUS OF SAMOS).

Prato, in his Phado, describes the narrow.djinise e

Mediterranean in a manner that accords with L

enlarged cosmical views.* “ We who inhabit*the m{’,q-

extending from Phasis 10 the Pillars of Ilercules, occupj"u\i\b

a small portion of the earth,” he writes, “where we hale

seftled oursclves round the inner sea, like ants or frogs rownd

a swamp.” This narrow basin, on the borders of wlich

tian, Pheenician, and Hellenie nations, flourished and
stfained to a high degree of civilisation, is the point from
which the most importunt historical events have proceeded, no
less than (he colonisation of vast territories in Africa

Asta, and thosc maritime expeditions which have led.

discovery of the whole western hemisphere of the gl

The Mediterranean shows in its.present co.
traces of dn carlier subdivision into three conti

elosed bpsins.t ="

‘A% Plato, Phado, p. 109, B, (compare Herod. ii. 21). Cleomedes sp*

yosed that the surfuce of the carth was depressed mn the middle, in
::l!‘?:))" the Mediterranean (Vos:, (rit. Bldtteg, bd. ii. 1828, l.ti L4
+'1 firmt developed this idea in my Rel. kist. du voyage ouz

dgquineziales, t. iii. p. 236; and intho Kramen crit. de Chist. de 3
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The Egean is bounded to the south by the curved line formed
bytheCnrianooastoaniaMinor,nn the islands of Rhodes,
Crete, and Cerigo, and terminating at the Peloponnesus, not
far fiom the montory of Malca. Further westward is
the Tonian Sca, the Syrtic basin, in which liecs Malta. The
western extremity of Sicily here approaches within forty-eight
scographical miles of the coast of Africa. The sudden appear-
snee and short continuance of the upheaved voleanic Island of
Ferdinandea in 1831, to the south-west of the calcarcous rocks of
Sciacca, seem to indicatec an effort of nature, to reclose the
Syrtic basin, between Cape Grantola, Adventure Bank, ex-
amined by Captain Smyth, Pantellaria, and the Afiican Ca;
Bou; and thus to divide it fiom the third western basin, the
Tyrrhenian. This last sca receives the occan which enters
the Pillars of Hercules from the west, and surrounds Sardinia,
the Balcaric islands, and the small volcanic group of the
Spanish Columbrate.

This triple constriction of the Mediterrancan has exercised
n great influence on the earliest limitations, and the subsequent

ion of Pheenician and Greck voyages of discovery. The
lajtsr were long limited to the Egean and Syrtic Scas. In

ITomeric times the continent of Italy was still an “ unknown
& ' The Phoceeans opened the Tyirhenian basin west of

y, and Tartessinn mainers reached the Pillms of Iler-
cples. It must not be forgotten that (larthage was founded
at the boundary of the Tyrrhenian and Syrtic basins. The
phyridhl configuration of the coast line influenced the course
of cvents, the dircction of nautical undertakings, and the
changes in the dominion of the sca; and the latter reacted
again on the enlargeincnt of the sphere of ideas.

e northern shore of the Mcditerranean possessed the

tage of being more richly and variously articulated than
a1:158me sicele, t. 1 pp 36 38, Soc also Otfried Mullegedn the Gottin-
yische gelehrte Anzargen, 1338, bd. i s. 876.  The m,

I name generally, the Tyrrhenian, includes, according to Btrabo,
the ian, Lirurman, and Saidmian Seas, The Syrlic basin, east of
SBicllf¥cludes the Ausoman or Siculian, the Libyan, and-the Joniun
Sean, ! We ronthern and south-wesiern part of the Egean Sea was vallsd
Cretie, H%nie, and Myrioic. The remarkable pnullﬁln Aristot, de

Mundo, i1, (p. 393, Bokk.), reters only to the cupfiguration
m&mam Mediterrancan, i s oo the o flowing

21
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the southern or Lil shore, and this was, ing to
Birabo, noticed nhvaag’;;y Eratosthenes.* Here m
X tho Iberian, the Italian and the Hellenie, which
to their various and decply indonted contour, form
) with the neighbouring islands and the opposite
‘woasts, many straits and isthmuses. Such a configuration of oon-
tinents and of islands that have been parily scvered, and partly
upheaved by voleanic agency in rows or in far projecting fis-
sures, early led to ostic views regarding eruptions, ter-
restrial revolutions, and outpourings of the swo igher
geas into thosc below them. The Euxine, the Dardanclles,
the straits of Gades, and the Mediterrancan with its numerous
islands, were well fitted to draw atiention to such a system of
sluices. The Orphic Argonaut, who probably lived in Chris-
tian times, has interwoven old mythical nairations in his
composition. e sings of the division of the ancient Lyktonia
. into separate idands, “ when the darh-haired Poseidon, in
anger with Father Kronion, struck Lyktonia with the golden
trident.” Similar fancics, whicl may ofien certainly have
sprung from an imperfeet knowledge of geographical relations,
were frequently claborated in the crudite Alexundrian sche-t/,
which was so partial to everything connected with anticf'g ﬂ":
‘Whether the myth of the breaking up of Atlantis be a
and western reflection of that of Lyktonia, as I have clsew!]
shown to be probable, or whether according to Otfiied Muler
* the destruction of Lyktonia (Leukonin), refers to the Samo-
Thracien legend of a gréat flood which chunged the form of
that district,”{ is a question that it is unnecessary hero to
decide.

* Hamboldt, Asie centrale, t i.p 67. Theiwo remarkable passagoes
of 84rabo, are as follows — Lratosthenes enmwuciates three, and Poly-
bivs five pointy of Jand in which Europe termumates The first-men-
tioned of these writers names the projecting pomt which extends to the
Pillars of Hercules, on which Iberin 1~ situated, noext, that which ter-
minates at thitBicilian Straits, to wlich Italy belones, aud, thirdly, thai
which extends to Malca, and comprises all the natious betweon the
Adriatit, the Euxine, and the Tanais '—(ib i1 p. 109.) “ Wo begin

JBurope beeause it is of irregular fuim, and i3 the quarier most
fawvourable to the menial and social cnnollewment of men, It is hahitable
in all parts sxcept some districts nea: t1 e Tanaie, which are not peopled

mﬁ,%“«‘ﬁ?&‘i‘:#‘ Bnd Famer, tb. §, shth. 2 345-348,
X cn omer, th. j. abth. 2, 8,
th, Y. abth. 1, & 194; Joannos v, Muller, Werke, bd. 1. s 88; Hum.

g
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But fhat which, as has already been ﬁe&euenﬂeya:emarm
has rendered the geographical position of Medi

most beneficial in its influcnce on the intercourse of naiti

is the proximity of the eastern continent, where it projects

boldt, Bzamen critigue, t.1. pp. 112 and 171; Otfried Muller, Minyer,
8. 64; and the latter again in a too favourable critique of my memoir
on the Mythische Geographie dir Uriechen, (Qott. gelchrte Anzeigen,
1838.) I expressed mywelf as follows:—“ In rai-ing questions which
are of so frent importanco with respect to philological studies, I
cannot wholly over all mention of that which belongs less to the
description of the actual world, than to the cycle of mythical geography.
It is the same with space a8 with time, Ilistory cannot be treated
from & philosophical point of view, if the heroic ages be® wholly lost
sicht of, National myths when blended with history and geography,
connot be regarded as appertaining wholly to the domain of the
ideal world. Although vagueness iy one of its distinctive attributes, and
symbols cover reality by a more or less thick veil, myths, when intimal
connoeted together, nevertheless reveal the ancient sourco, from w
the carliest glimpses of cosmography and physical science have heen
derived. The facts recorded in primitive history and geography, are not
upre ingonions fables, but rather the icflection of the opinion generally
adwmitted regarding the actual world.” The great investigator of anti
uty (whose opinion is <o fivourable to me, and whose early death in th,
Kxud’ of Greece, on which he had bestowed ~uch profound and variet
'h, has been univeisally lamented,) cousidered, on the contrary,
that  the chief part of the pociic idea of the caith, as 1t occurs in O
, i8 by no means (o be axribed {o actual experience, which may
L ¢ been invested, from credubity, and love of the marvellous, with a
fubulous character, as has bheen conjectured especinlly with
to the ¢Pheenician mmitime lesends, Lut 2ather that it was to be
traced to the voots of the images which lic in cerlain ideal presuppo-
ations and requirements of the fechings, on which a true geographical
knowledge has only gradually begun to worl. From this fuct there
has often resulted the interesting phenomenon, that purcly subjective
creations of a fancy guided by certain ideas, hecome almost imperceptibly
blended with actual countrics, and well-know n olfects of seientific googra-
phy. From these considerations it may Le inferred, that all genuine, or
arlificially mythical prctures of the imagination belong, ip their proper
groundwork, to an ideal world, and have no original connexion with the
actual extension of thoe knowlodge of the carth, or of navigatiin beyond
the Pillars of Hercules.” The opinion expressed by me in {he Fronch
sgreed more fully with the carlier views of Otfried MWler, for in
the Prolegomenon zu einer wissenschaftlichen Mythologie, . G8 aud
109, he uaid very distinetly, that “iu mythical narratives of that which
is done and that which is imagined, tho real and the idesl, are most
closoly connecled together.” Bec also on the Atlantis and Lyktonts,
Maptin, Etudes sur le Timée de .;‘lat;n, t. i. pp. 208-826.
I
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into thesl:uinn]n of Asin'Minor; the number of islands iy the
Fgean Ses, which have served as a means for facilitating the
#pread of civilisation;* and the fissure between Arabia, Egypt,
snd Abyssinia, through which the great Indian Ocean
trates under the name of the Arabian Gulf or the Sen,
and which is separated by a narrow isthmus from the Delta
of the Nile, and the south-eastern coasts of the Mediterra.
ncan. By means of all these geographical relations, the influ-
ence of the sea as a connecting element was speedily mami-
fested in the growing power of the Pheenicians, and subse-
quently in that of the Hellenic nations, and in the rapid
cxtension of the sphere of general ideas. Civilisation in its
early scais in Egypt, on the Euphrates, and the Tigris, in
Indian Pentapotamia and China, had been limited *to lands
rich in nawigable rivers; the case was different, however, in
Pheenicia and Hellas. The active life of the Grecks, espe-
ciully of the Jonian race, and their early predilection for
maritime expeditions, found a rich field for 1ts devclopment in
the remarkable configuration of the Mediterranean, and in its
relative position to the oceans sitnated to the south and west.
The existence of the Arabian Gulf as the result of the
irruption of the Indian Occan through the straits of Babl-el-
Mandcb belongs to a series of great physical phenomena,
which could alone have been revealed to us by modern
goognosy. The European continent has its main axis direbted
from north-east to south-west; but almost at right angles to
this direction, there is'a system of fissures, which haye given
occasion partly to a penetration of sea-water, and pn.rtfvye to the
,elovation of el mountain chans This inverse line of
strike di from the south-cast to the north-west is disecin-
ible from the Indian Occan to the effinx of the Elbe in Northern
Germany; in the Red Sea, the southern part of which is in-
closed on both sides by voleanic rocks; in the Persian Gulf,
with the deep valleys of the double strcams of the Eunphrates,
ond the Tigns; in the Zagros chain in Luristan; in the moun-
tain chains of Hellas and in the ncighbouring islands of the
+Archipelago, and, lastly, in the Adriatic Sca, and the Dalma-
{isn calcareous Alps. The intersection{ of these two systems

® Nazos, by Ernst Curtiue, 1846, s 11;*Droyeen, Geschichte der
+ Impﬁ:l B‘:“oh, Ueber di omémma Devisch
von ie ge von
land, s, xi.; Humboldt, Asie centrale, t. i. pp. 284-286.
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of §odeﬁe lines directod from N.E. to S.W., and from 8.E,,
to N.W. (the latter of which I consider to be the more
recent of the two), and whose cause must undoubtedly be
traced to disturbances in the interior of our planct, has
exerciscd tho most jmportant influence on the destiny of man-
kind, and in facilitating intercourse amongst different nations.
This relative position and the uncqual degrees of heat expe-
rienced by Eastern Africa, Arabia, and the peninsula of "
‘Western India at different periods of the year, occasion a
regulir alternation of currcnts of air (Monsoons), favour-
ing navigation to the Myrrhifera Regio of the Adramites
in Southern Arabia, to the I’ersian Gulf, India, and Ceylon;
for al the'season of the year (from April and May to October)
when north winds are prevailing in the Red Sca, the south-
west monsoon is blowing from Kastern Africa to the coast of
Malabur, whilst the north-cast monsoon (from October to April)
which favours the return passage, eorresponds with the period
aof the south winds between the straits of Bab-cl-Mandeb and
the isthmus of Sucz.

After having sketched that portion of the carth to which
foreign clements of civilisation and geographical knowledge

ight have been conveyed to the Greeks from so many ditferent
ions, we will first twn to the consideration of those
fions inhabiting the coasts of the Mediterrancan, who en-
ipyed an carly and distinguished degree of civilisation, viz.,
tians, the Phenicians with their north and west
Afrient? eolgnics, and the Etrurians. Immigration and com-
mercinl intercourse have here cacercised the most powerful
influence. The more our historical horizon has been extended
in modern times by the discovery of monuments and inserip-
tiony as well as by philosophical investigation of languages,
the more varied doucs the influence appear which the Greeks in
the carliest ages experienced from liycia and the distriet sur-
lounding the Euphrates, and from the Phrygians allied to

races.

. In the valley of the Nile, which plays so conspicuous a part
in the history of mankind, * therc are well authenticited car-
touches of the Kings as far back as the beginning of the fowth
dynasty of Manetho, in which are included the builders of
the F ids of Gjseh mclehephren or Schafra, Ohe:$-0huh.
and Menkera or Mencheres).” Iherc avail myself of the
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aocount of the most recent investigations of Lepsius,® whose
expedition has resulted in throwing much important light oo
the whole of antiquity. * The dynasty of Manetho more
than thirty-four centuries before our christian era, and twenty-
three centuries before the Doric immigration of the Heraclifzn
into the Peloponnesus.] The great stone pyramids of Daschur,
somewhat to the south of Gisch and Sakara, are considered by
ius to be the work of the third dynasty. Sculptural in-
scriptions have been discovered on the blocke of which they
are composed, but as yct nonames of kings. 'The last dysasty
of the aneient hingdom, which terminated at the invasion of
the Hyksos, and probably 1200 years before Iomer, was the
twelfth of Manctho, and the one to which belonged Ame-
nemha III., the prince who caused the original labyrinth
to be constructed, and who formed Lake Moauris n.rﬁ.gviully
by means of excavations and large dyhes of earth running
north and west. After the expulsion of the IIyksos, the
now kingdom began under the eighteenth dynasty (1600
years n.03 Ramses Miamoun the Great (Ramses IL), wps
the second ruler of the ninetcenth dynasty. The sculpturfq
delineations which perpetuate his victories were exnlag
to Germanicus by the priests of Thebes{ Ile is ioti
by Herodotus under the name of Sesostris, which is Prowabl
owing to s confusion with the almost cqually victodeyl
and powerful conqueror Scti (Sctos), who was the fath
Ramscs I1.” \

I hove deemed it necessary to mention these fow peints vof
ehronology, in order that where we mecet with solid historical
ground, we may pause to determine the relative ages of great
events in Egypl, Pheenicia, und Grocee. As I have already
lgrieﬂr deseribed the geogruphical relations of the Mediterra-

! # All thai relates to Egyptian chronology and history, and which is dis-
in the toxt by marks of quotation, is based on manuseri
eqmmunications which 1 reccived from my friend Professor Lepaius,

; Ilm'ﬂmbori' igration info the Pel 838

¢ immigration inlo the Peloponnesus, years
Wmm%d' sgreeinginthhmpectwﬁ.h?tﬁidﬂmer,
, Sith, 1L, 8. 436).

% Tas, dnnal, il. 59. In tho Pa of Sallier ( de
Sisostris), on found the nameumot tho Javmiommd
M‘lﬂnhﬂ(guhumdhyd‘u'). Sce Bunan, Zgypien, buch. i.
L .
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sean, T would now also call attention to the number of cen.
turies that intervened between the cpoch of human civilisation
m the valley of the Nile, and its subscquent transmission to
Greece; for without such simultancous refcrence to space and
tiine, it would be impossible, from the nature of our mental
faculties, to form to ours¢lves any clear and satisfactory picture
of history.
(‘ivi]i?ﬁtion, which was ecarly awakened and arbitrarily
modelled in the valley of the Nile, owing to the mental
requirements of the people, the peculiar physical chacacter of
the country, and its hicrarchical and political institutions,
vdited there, as n every other portion of the carth, an im-
pul e towards increased intercourse with other nations, and
t tndeney to undertake distant cxpeditions, and establish
tabnies. But the records precerved to us by history and
monumental representations, testify only to tramsitory con-
rn~t on land, and to few extensive voyages of the Fgyp-
11« themsclves.  This anciently and ghly civilised race
1\,‘&;‘ 19 to have exercised a less permanent influcnce on
{fotc1 2 ers than many other swnaller nations less stationary in
their habits. The national cultivation of the Egyptians. whi
fidm fhic long cour~e of its devdlopment was morce favourable
to Inmsses than to individuals, appears isolated in space, and
bes ¢n that account probably 1cmained devoid of any heneficial
regullt for the extension of cosmical views, Ramses-Mimnoun,
(who lived frqm 1388 1o 1322 n c., and thercfore 600 years
before the first Olympiad of Corebus) underiook distant expe-
ditions, having, according io the tetimony of H tus,
ted iuto Ethiopia {whwe Lepsius belicved that he
und his most southern architeetural works at Mount Barkal),
through Palestinian Syria, and crossing from Asia Minor to
Europe, through the lands of the Sgﬁmmu and Thracians io
Colchis and the river Phasis, where thosc of his soldiers wha
wero weary of their wandcrings, remained as settlers.  Ramses
was also the first, according to the pricsts, * who by mcans of
hillongshipssubjectndtohisgommwn" the le wha
inhabited the coasts of the Erythrean Sea. After this achieve.
ment, he continued his course until he came to a sea, which
wns not navigable owing to its shallowness.”* Diodorus
* Herod,, . 102 and 108; Diod. Sic, 1. 55 snd 56. OF the memosiil
pillars (arfidar) which Randasos Miamoun set up as tokens of victory ip
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expressly says, that Sesostris.(Ramses the Great) ted
into India beyond the Ganges, and that he brought captives
back with him from Babylon. “The only ccrtain fact with
referenco to El.g'ptw.n navigation is that from the carliest ages,
uot only the Nile but the Arabian Gulf was navigated. The
cslebrated copper mines near Wadi-Magaha, on the peninsula
of Sinai, were worked as carly as thie fourth dynasty, under
Cheops-Chufu. The sculptural inscriptions of Hamamat on
the Cosseir road, which connected the vallcy of the Nile with
the western coasts of the Red Sca, go back as far as the rixth

ty. Attempts were made under Ramscs the Great,* to
form the cannl from Sucz, probably for the purpose of facili-
tating intercourse with the land of the Arabian copper mine<.”
More considerable maritime expeditions, as for instance, the
frequently contested, but not, I thiuk improbable,} circum-

the counn!ric.through which he passed, Iferodotusexpressly names three- -
(il 106)—"one in I’nlestinian Syma, and two in Ionia, on the road from
the Ephesian territory to Phoctea, and from Sardis to Sinyrna.” A rock
inseription, in which the name of Ramases is frequently met with, ha-
been found near the Lycus m Syria, not far from Beirut (Bcwtus)x/\..
well as another ruder one in the valley of Karabel, near Nymphlo, /
eccording to Lepsius, on the road fromn the Ephesian territory to_]
oma. Lepsing, in the Aun. dell Institnte archeol., vol. x. 1838, 5. 12[;
and in his letier from Smyrna, Dec. 1645, publishod in the Arby
gfische Zeitung, Mai, 1846, No, 41, 8. 271-280. Kiepert, in iho
odical, 1848, No. 3, 5. 35. Whether, as Hecren believes, (soe ir, 4
ichte der Staaten des Alterthums, 1828, s. 76), the great conquieror
m&tn’wd as far as Dersin and Westorn India, “as Westehn Awi
not then contain any great empire,” (iho building of Assyrian
Nineveh is Elwod only 1230 Bc) is a question that will nndonbtedly
‘soon be settled from tho rapidly advancing discoveries now made in
and phonctic languages. Strabo (lib. xvi. p, 760), speoks
& paemorial pillar of Sesostris, near the Strait of Deire, now known as
K-lfh;idob. Itis n;%r:wer o,l;a)oi_veryl arobnblc Mthat ovon in “the
om,” above yeary heforc Ramases Miamoun, Egyptian
{ings may have undortaken similar military expeditions into Asia, It
iy under Botos I1, the Pharaoh Lelonging to the nineteenth dynasty,
ﬁ‘ﬂw second successor of the great Ruwases Miamoun, that Moges
mt out of Egypt, and this, according to the researches of Lepsius, was
About 1800 our era.
. Mli:(o Aristotle, Strabo, and Pliny; but not according to
Herbdotun. . in the Révue des deux Mondes, 184], t.
xxvii. p. 919} and Droysen, Bildung des hellenist, ms, 8. 735,
+ To the imporiant opinions of Remnell, Heertn, and Sprengel, who
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navigation of Africa under Neku II. (611-593 u.t.), were
confided to Pheenician vessels. About the same Fmod ora
little earlier, under Ncku's father, Psammitich (Psemetek),
and somewhat later, after the termination of the civil war
under Amasis (Aahmes), Greck mercenarics, by their setile-
ment at Naucratia, laid the foundation of a permanent forei
commerce, and by the admission of new elements, opened
way for the gradual penetration of Iellenism into Lower Egypt.
Thus was introduced a germ of mental freedom, and of greater
independence of local influences—a germ which was rapidly

are inclined to believe in the reality of the cirenmnavigation of Libya,
we must now add that of a most profound philoiogist, Etienne Quatre-
mire (Mcmoires de U Acad. des Inseriptions, i. xv. P. 2, 1845, pp. 380
888). The most convineing argument for the truth of the report of
Herodotus (iv. 42), appears to me to be the observalion which scems
to him go incredible, viz, “that the maimers who sailed round Libya
(from cast to west), had the sun on their right hand,” In the Mediter-
ranean, in sailing from cast to west, from Tyre to Gadeirn, the sun at
noon was seen to the left only. A knowledge of the posmbility of
h a navigution must have existed in Egypt previous to the timo of
Néka [I, (Nechos), as ITerodotue makes him distinetly command the
{'hpﬂnic ians “to return to Egvpt through the passage of the Pilluis of
Igreules” 1t is singular that Strabo, who (lih ii. p. 98) dircurses
at such length the attcnpted circummnavigation of Eudoxus of Cyzicus
under/ Cleopatra, and mentions fragments of a ship fromn Uadeirs, which
were ffound on the Ethiopian (castern) shore, considers the accounts given
of the circumnavigations actunlly accomplished as Bergaic fables (lib,
ii p{ 1€0); but he does not deny the posmibility of the circumnavigation
itseff (l#b. i. p 88), and declares that from the cast to the west, there
iy but little that remains for to ity completion (hb. i. p. 4). Strabo by
no means agredd to.the extraordinary isthmus-hypothesis of Ilippar-
chuy and Marinus of Tyve, according to which Eastern Africe is
joined to the wouth-cast end of Asia, and the Indian Ocean .
vorted into & Mcditerrancan Sca. (Ilunboldt, £ramen crit. d&l’}m
de la Géographie, t. i. ﬁ) 189 142, 145, 161, apd 229; 1, ii. pp. W1lw
878). Btrabo quotes Hcrodotus, but docs not name Nechos, whoss
expedition he confounds with one sent by Darius round Southern
Persia and Arabia (Herod. iv. 44). Gosselin even I?::EM somewhat
tuo boldly, to change the reading from Darius to 03, A counter-
part for the horse’s head of the ship of Gadeira, which Eudoxus is
said to have exhibited in a marketplace in Egypt, occars in the
remaing of & skip of the Red Ses, which was brought to the coust of
Crete by westorly currents, according o the account of & very trusi-
worthy Arabian historian (Masudi, in the Morudj-al-dzehel, Quatrembre,
P. 889, and Reinaud,.Relation des Vopages dans ¥inde, 2840, t. i~p
xvi, snd t. ii. p. 46).



490 . COSMOR.
and developed during the period of the new eosmi.
il stk mmoconded tho - Maoalomian comquoss, The
:?mingdtheEgypﬁnn ports under Psammitich, is an event
very great importance, as the country up to that period, at
least at its northern cxtremity, had for a long time been
completely closed to strangers, as Japan is at the t doy.¥
In our enumeration of the non-Hellenic civilised nations
who dwelt around the basin of the Mediterranean—the most
ancient seat and the starting point of our mental cultivation,—
we must rank the Phenicians next to the Egyptians. This
race is to be regarded as the most active jn maintaining inter-
course between the nations from the Indian Ocean to the
west and north of the Old Continent. Although circumseribed
in many spheres of mental cultivation, and less familiar with
the fine arts than with mechanics, and not endowed with
tho grand form of creative genius, common to the more
+highly gifted inhabitauts of the valley of the Nile, the Phoeni-
eians as an adventurous and commercial race, and especially
by the estublishment of colonics (ome of which far sur-
passed tho parent city in political power), exerted an infit
ence on the course of idcas, and on the diversity™,o} num
of cosmical vicws, carlier than all the other natiot oy i
the coasts of the Mediterrancan. The Phanician e Y
of Babylonian weights and meusures,t and, at least S
Persian dominion, employed stamped metallic coinage, 475,
monetary currency, which strangely cnough was not knowa
in the artificially arranged political institutions of theshighly
cultivated Egyptians. But that by which the Phonicians
ogntributed most powerfully to the civilisation of the nations
with which they came in contact, was the gencral slpreud of
alphabetical writing, which they had themscelves employed for

* Dlod., lib. i. cap. 67, 10; Herod,, il. 154, 178, and 182, On the
ity of the existence of intercourse between Egypt and Greece,
the timo of Psammetichus, see the ingenious observations of Lud-
in .+ lienska, where he cxprésscs himself as follows, bd. i.
E a v. and x. “In the times immediately p ing Psammeti-

i

there was in both countries a period of internal distur , which
nootssarily havo"broughf. about a diminution and partial inter-

of injercourse.
M tsche Uniersuchunyen iiber Gewichie, Mi
o T g i e St
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a i Alth the whole mythical relation of the
mlong w&dmul inlggtﬁn remains b\gui:d in obscurity, it is
not the less certain that the Iellenes obtained the alpﬂbeti.
cal characters long known as Phenician symbols, by means of
the commercial intercourse subsisting between the Ionians and
té::n:h('lﬁ:niciuus." £ocording h:o the views which, since
ion’s great discovery, have been generally adopted

r ing the earlier oonditioz of the dcvcloge;ent 031" alphabe-
tical writing, the Phaenician as well as the Semitic eharactors
are to be regarded as a phonctic alphabet, that has originated
from pictorial writing, and as one in which the ideal significa-
tion of the symbols is wholly disregarded, and the characters
arc considered as mere signs of sounds. Such a phonetie
alphabet was, from its very nature and fundamental character,
syllubic, and perfectly able to satisfy all requircments of a gra-
phical representation of the phonetic system of a lan,
“As the semitic written charaeters,” says ius in
treatise on alphabets, “ passed into Europe to Indo-Germanie .
nations, who showed {loushont & much stronger tendency to
define strictly between vowels and consonants, and were

t means led to aseiibe a higher cignificance to the vowels
ol theje languages, impoitant and lasting modifications were
eflocked in these syllabie alphabets.”'+ The endeavour to do
awaly with syllabic characters, was very strikingly manifestod
amgng >t the Gicehs. The transmicsion of Pheenician signs uot
oply facilitated commecicial intercourse amongst the raccs
inhabifing ahnost all the coasts of the Mediterrancan, and
cven the north-west coast of Afirca, by forming a bond of
union that embraced many civilised nations, but these alpha.
betical characters when genealised by their grapbical flexibi-
lity were destined to be atiended by even higher results.  They
‘became the means of conveying as an imperishable treasure to
the latest posterity, those noble fruits developed by the Hellenie
races in the different departments of the intelleet, the feelings, -
and the enquiring and creative faculties of the imagination,

* oo the passagos collected in Otfried Muller's Minyer, s. 115, sud
in his Dorier, abth. i. . 129; Fuu,l!kmnnlpt‘m%m
1840, pp. 18, 32, and 34.

% Lepaius, in his memoir, Ueber die Anordnungund Verwandischqft
des Semitiachen, Indischen, Alt-Persischen, A it-2, und Hihios
Dischen Alphabets, 1836, &. 23, 28, und 57; Gosenius, Scriphura Fhaw
niciey Manumenta, 1887, p. 17.
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The share taken by the Phoonicians in increasing the ele.
ments of cosmical contemplation was not, however, limited
t0 the excitement of indircet inducements, for widened
the domain of knowledge in several dircctions by independent
inventions of their own. A state of industrial prosperity,
Bbased on an extensive maritime commerce, and on the enter-
prise manifested at Sidon in the manufacturc of white and
calourcd glass-wares, tissues and purple dyes, necessarily led
to advancement in mathematical and chemical knowledge,
and more particularly in the technical arts. ¢ The Sidonians,”
writes Strabo, “are described as industrious inquirers in
astronomy, as well asin tho science of numbers, to which they
have been led by their skill in arithmetical ealeulation, and in
navigating their vessels by night, both of which are indispen-
sablo to commerce and maritime intercourse.”* In order to
give some idea of the extent of the globe, opened by the navi-
gation and caravan trade of the Pheenicians, we will mention
the colonies in the Euxine, on the Bithynian shore (Proncctus
and Bithynium), which weie probably scttled at a very;
carly age; the es and several islands of the Egean Seca,
first known at the time of the Ilomeric bard; the south
Spain rich in silver (Tartessus and Gades); the north of A"%
west of the Lesser Syrtis (Utica, Iadrumetum, and \!
thage); the tin and amber lands of the north of Kurope;} .

* Strabo, lib. xvi. p 757.

4+ The locality of the “land of tin” (Britain and the Scilly isl#nds), 1
more easily determuned than that of the “ amber coast;” for it appears
very improbable that the old Greck denomination xagourepoy, which
was already in use in the Homeric times, is to be derived from a moun-
fain in the sonth west of Spain, called Mount Cassws, celebrated for ils
tin ore, and which Avienus, who was well acquamnted with the country,
piaced between Gaddir and the mouth of & small southern 1berus (Ukert,
Geogr. der Griechen und Romcr, theil ii. abth 1. s 479). Kassiteros
s the angient Judian Sanscrit word kast!ra. Dan 1n leclandic; zinn in
; #¥nin Englishand Dansh, and énn in Swedish, are rendered, in
e Malay and Javanese language, by timal : a similarity of sound which
aslls 1o mind that of the old German word glessum (thc name applied
tedransparent smber), with the modern German Glas, glass, The names
of wares snd articles of commerce pass from one nation to another, and
iuto the mont different families of langusges. Through the intorconrse
which the Phosnicians maintained with the eastern coast of India, by
means of ‘their faotories in the Persian Gulf, the Sanscrit word Lastira,
which expreasod #o useful & product of farther Indis, and still existe

~

]
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two commercial factories in the Persian Gulf,* (the Baharjan
islands, 'l‘{loos and Aradus.)

The amber irade, which was probably directed, first to the
west Cimbrian shores,t and subscquently to the land of the

among the old Armeic idioms in tho Arabian word Zasdir, msy have
becomo known to the Greeks even beforo Albion and the British Cansfe
terides had been visited (Aug. Wilh. v. Schlegel, in the /ndische Biblio-
thek, bd. ii. 8 393; Benfey, Jndicn, s. 307 ; Pott, Etymol. Forschungen,
th, ii. 8. 414; Lassen, Indische Altei thumskunde, bd. i. 8. 289). A name
often, becomes a historical monument, and the ctymological analysis of
languages, however it may be derided, is attended by valuahle results.
The ancients were also acquainted with the caistence of tin—one of the
rarest metali—in the country of the Artabn and the Callalci. in the
north-west part of the Iberian continent (Strabo, lib. iti. p 147; Plin.,
xxxiv. ¢. 16); which was nearer of access, than the Cassiterides ((Hes-
trymnides of Avienuy), from the Mediterrancan.  When, before embark-
ing ‘for the Canaries, I was in Galicia, in 1799, mining operations,
although of very inferior nature, were still carried om, in the gramtic
mountains (sce my Rel. hist, t.i pp 51 and 53) The occurrence of tin
is of rome geognostic importance, on account of the former connection
of alicia, the peninsula of Brittany, and Cornwall.
¥ Ktienne Quatrdwere, op. cuf. pp. 368 370.
| {4 The opinion early expressed (sce leinzen's Newe Kielishes Maga-
ok, th i 1757, 8. 339; Sprengel, Gech. der qeogr. Entdeckungen,
11992/ s 51; Voss, Krit. Blatter, bd, ii. 8. 392-403), that amber
tbronght by scu, at first only from the west Cimbrian coast, and
v it reached the Mediterrancan chiefly by land, being brought
88 the intervening countries by means of inland barter, continues
\‘ﬁ,/gain in validity. The most thotough and acute investigation of
'8 sibject is contained in Ukert's memoir Ueber das Electrum, in
Die Zetschrift fur Alterthwmswissenschaft, Jahr. 1838, No. 52-45,
A 420-452. (Compare with it the same author’s Geographie der
Griechen und Romer, th. ii. abth 2, 1832, s. 26-86; th. iii. i. 1843,
<, 86, 175, 182, 320, and 3i9) The Mawiliang, who, under Pytheas,
advanced, according to licercn, afler the I’hwenicians, as far as the
Baltio, hardly penetrated beyoud the mouths of the Weser and the Elbe.
(iv. 16), placed the amber islands (Glessaria, also chlled Aus-
trania), decidedly west of the Cimbrian promontory, in the German
Sea; and the connection with the expedition of Germanicus sufficl-
cnily tepches us that the island significd is not in the Baltic. ‘lhe
great effect of the ebb and flood tides in the csiuaries which throw up
amber, whero, according to the eapression of Servins, * mare wicissim
tam acoedit, tum recedit,” applies to the coasts botween the Helder xid
the Cimbrian Peninsula but not to the Baltic, in vhich the island of
Baltia is placed hy Timseeus (Plin, xxxvii. 2). Abalus, & day's journay
from o sestuarium, eannot, thereforc, bo the Kurish Nehrung ; see aluy
on thg.gpyage of Pythcas to the west shores of Jutland, and on the hnijer
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Fe¥y o the Rsltic, owed its origin fo the daring per-
severance of Phoonician coasting tradérs, Its
exteusion affords a remarkable example in the history of the
oontemplation of the universe, of the influence which may be
exercised on the establishment of international intercourse.
and on the extension of the knowledge of large tracts of land,
by a predilection for cven o single product. In the same
manner as the Thocan Massillians conveyed British tin
v h the whole extent of Gaul tol the shores of the Bhone;i
amber passed from ple to people through Germany an
the territory of the d%s. on bol:‘ll.lo sides of the Alps, to the
Padus, and through Pannonia to the Borysthenes. ‘This in-

trade along the whole coast of Skage, as far a¢ the Netherlands, Wer-
lauff, Bidrag til den nordiske Rurhundels Jlisto:ic (Kopenh. 1835). In
Tacitus, and not in Pliny, we find the firs! acquaintance with the gles-
sum of the shores of the Baltic, in the Jand of the Mstui (Hstuorum
gentium), and of the Venedi, conoerning whon the great philologist Shaf-
farik (Slawische Alterthumer, th. i.s. 151-16)), is uncertain whother -
they were Slaves or Germani.  The 1nore active direct connection with
the Samland coastof the Baltie, and with the Esthonians, by means of the!
overland route through Pannonis, by Carnuntum, which was first fol
lowed by a Roman knight under Nero, appears to me to have belonge
to tho later times of the Roman Ceesars (Voigt, Grsch. Preusscn's,
8. 85).. The relations between the Prussian coasts and the Groo
nies on the Black Sea are proved by fine coins, struck probably befo
eighty-fifth Olympiad, which have been recently found in the Netz
trict (Lewezow, in the Abhandl. der Berl, Akad. der Wiss. aus
Jahr 1883, 8. 181-224). The clectron, the run-stone of the 1
ancient mythus of the Eridanus (Plin. xxxvii. cap. 2), the amber ®ra | 4
or buried on the coast, was, no doubt, frequenily hrought to the south,
by land and by eca, from very dificrent districts. The *amber
which was found buried at two places in Scythia was, in very dark-
colotred.” Amber is still collected near Kaltschedansk, not far from
on the Ural; and we have obtained, at Katharinenburg,
ty imbedded in lignite. See (4. Rose, Retse mach dem Us

i:l. 481; and Bir Roderick Murchison, in the (Ycology of Russia.
< 2. 866. The petrified wood which frequently enrrounds the amber
el attracted the attemtion of the ancients. This resin, which was,
1141 time, regarded as 8o precious a product, was aseribed either to
Lok poplar (accordimg fo the Chian Scyrnus, v. 306, p. 867,
), or to a treo of the cedar or pine genus (according to Mithri-

Plin. xxxvil cap. 2 and 3). The recent admirable investigs-
Prof. GUpport, at Broslsu, have shown that the gonjecture of the
opllector was the more correct. Reapecting it e petrified amber
(Pinites belonging to an extincet vesetation, see Berendt
Roste im in, bd, §, abth. 1, 1840. s, 89.

£
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land trade thus first conneoted the inhabitants of the consts of
the North Sea with those living on the shores of the Adriatis
amg‘hthelf"lwam.ieinmot(lm'fzhn.ge d probably those inhabiti
o ,and pro! ose i
the cities of Tartessus and Gades, v?hich th been colonm
two hundred years earlier, visited a considcrable portion of the
north-west coast of Africa, even beyond Cape Bojador, although
the Chretes of IIanno is neither the Chremetes of the Meteoro-
logrica of Aristotle, nor yet our Gambia.¥ Here were situated
the numerous Tyrian cities, whose numbers were cstimated
Strabo at 300, which werc destroyed by Pharusians and Nigri-
tians. Amongst these was C'erne (Dicuil’s Gaulea according
to Lotronne), the principal station for ships, as well as the chicf
em&;orium of the colonic+ on the coast.  The Canary Islands
and the Azores, (which latter were regarded by Don Fernando,
the son of Columbus, as the (‘assitenides discovered by the
Carthaginians,) and the Orhney s, Faroe Tolands, and Tecland,
became the respective western apd morthern intermediate
stgtions for passing to the New Continent. They indicate
the two ducctions by whick the European portion of the
Tyman race first became arquainted with the natives of North
-§l,Central Amerien  This conwderation gives a great, and
1192.4¢ almost say, a cosmical importance to the question
whas theyf and how early the Pheenicians of the mother-country
ofllathosd’ of the Iberian and Afiican scttlements (Gadeira,
Cithage, and Cerne), were acquainted with Porto Santo,
Mz deire, and the Canary Islands  In a long series of events
we willingly seck to trace the first and guiding link of the
chain. Tt is probable that fully 2000 ycax< clapsed from the
foundation oF’learu*swus and Utica by Thanicians, to the
discovery of Ameriea by the northcrm course, that is to say,
to Eric Randau’s voynge to Gacenland, which was followed
voyages to Noaith Cinolma; and (it 2500 years intérven
Christopher Columbus, staxting from the 0ld Phanician
settlement of Gadeira, made the passage by tho south-west
route. | v

* On the Chremotes, see Ariciot , Meteor., 1ib 1 p 350 (Bokk‘g ;and
on the most southern pomts of which Hwnno makes mention in his
ship's journal, sce my Rl [Tit, t 1 p 172, and Bagmen orit. de la
Géog. 1.1, pp 39, 180,and 288,  i1i p 135 Gosselin, Rechenchce svr b

. Syatem dcz Aneens,t 1 pp 94 and 98; Ukert, th i, 1, . 61-60,

+ Sizal, 1ib. xvil. p. 826 The destruction of Phusnician eclonbed
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Tn nocordance with the requirements for the generalisation
of ideas demanded by the present work, I bave considered the
discovery of a group of islands, lying onty 168 miles from the
African shore, 28 tho first member of a long series of similarly
dhirected cfforts, but I have made no allusion to the Elystum,
the Islands of the Blessed, fabled by the poetic visions of fancy,
us gituated on the confines of the earth, in an océan warmed
by the rays of the near sctting sun. All the enjoyments of
life and the choicest products of nature were supposed to be

heec(il e::lt ﬁﬁ retlﬂl:test dxbti:lncri of the t{;‘fnghlm globe.*

L}t —the geographical myth of the Elysion—was
removed further to the west, even beyond the Pillars of Her-
cules, os the knowledge of the Mediteriancan was extended
amongst the Hellenic 1aces. True cosmical knowledge, and
the cailiest discoveries of the Pheenicians, regarding whose
precise gcatiod no certan tiings have come down to us, did
not probably give 1ise fo this myth of the “Islands of the
Blessed,” the appheation to which was made subsequently.
Geographical discovery has merely embodied a phantom of
the imagination to which it served as a substratum.

Later writers (as an unknown compiler of the collection
wonderful 1elations ascuibed to Aristotle, who mnx Aage) of
Timseeus, and more especially of Diodorus Siculus), ha
of “ Pleasant I‘\lan({):," wluch must be supposed t¥ be
Canarics, and of the great storms to which their aceidéntal dis-

is duc It is said that ¢ Pheenician and Carthaginian
vessels, which weie sailing towaids the settlementssalicady
then founded on the coast of Likya, wcre diiven out to sea.”
This event is supposed to have ocemicd m the caly period of
the henian navigation, and in that of the contest between
tho Tyrzhenian Pclasgians and Pheenicians.  Statius Sebosws

by Nigritians (hb ii p. 181), appears to indicate a very southern
loeality, more s, perhaps, than the wocodiles and clephants menticried
, since both these were certainly, at one penod, {found north
tho desert of Mauruma, and 1n the whole western Atlas
coundyy, a8 s proved Strabo, hb xwn p 827, Elisn. de Nat.
ga‘m.. vu. 2, Plin, v, 1, and from many occmr(nces 1 the wars betwoen
and Carthage See, on ilus 1mportant subject, totle
of animals, Cuviar, Ossemens fossiles, 2 $d. £ i, p. T4; and
op. ¢, pp. 391-394).
* Herod, ih. 108, .
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and the Nomidian King Juba first gave names to the
islands, but, unfértunately, not Punic names, although u‘:soubt.
edly in accordance with notices taken from Punic works. As
Plutarch says that Sertorius, when driven away from Spain,
wished to save himself and his attendants, after the loss of his
fleet, on a group of two Atlantic islands, ten thousand stadia to.
the west o%e mouth of the Batis, it has been supposed that
he meant to designate the two islands of Porto Santo and
Madeira,* which were clearly indicated by Pliny as the Pur-

* T have treated in detail this often-contested subject, as well as the
of Diodorus (v. 19 and 20), and of the Pscudo-Aristot. (Mirab.
Auscult.,, cap. 85, p. 172, Bekk.), in another work (Examen crit., t. L.
p 130139, t. ii. pp. 158 and 169; t. iii. pp. 187-140). The compi-
Ynﬁon of the Mirab. Auscult. appears to have been of a date prior to
end of the first Punic war, since, in cap. 105, p, 211, it describes Sardinia
as under the dominion of the Carthaginians, It igalwo worthy of notice
that the wood-clad island, which is mentioned in this work, is described
as uninhabited (therefore not peopled by Uuanches). The whole group of
the Canary Islands was inhabited by Guanches, but not the island of
dairs, in which no inhabitants were found, either by John Gonzalves and
Tristan Vaz, in 1519, or still curhier by Robert Masham and Anna Dorset,
{ their Crusoe like narrative to possess a character of veracit‘i.)
ren applies the description of Diodorus to Madcira alone, yet he
that in the account of Festus Avicnus (v. 164), who is so conversant
1th Pdgsic writings, he can1ccognise the frequent voleanie carthquakes
o Peak of Teneriffe. (See Jdern uber Politik und Handel, th, ii,
bth, 1. 1826, 8. 106.) To judge from the geographical connection, the
escription of Avionus would appear to indicate & more northern locality,
ps Bven the Kronic sea.  (Lxamen cret,, t. iii. p. 188) Ammianus
\linus (xxit. 15) al<o notices the Punic sources of which Juba availed
himself. Respecting the probability of the Semitie origin of the appella.
tion of the Canary Islands (thedog island of Pliny’s Latin otymolﬁ’!‘),m
Credner's Lhblwsche Vorstellung rom Paradicse, in lligen's Zeitachr. filr
die historische Theologie, bd. vi. 1836, 8. 166-186. Joaquim Jose da
Costa de Macedo, in a work entitled Memoria em que se pretends
provar que o8 Arabes nao conhec rio as Canarias antes dos Portu-
o el b e e
mos en ] e muddle ages, respecting
‘Where history, o far as it is founded on m;ﬂ distinetly expressed
evidence, is silent, there remain only di degrees of probabulity;
but an absolute denial of all facts in the world’s history, of “which
the evidence is not distinet, appears to me no happy application ol
philological and historical eriticism. The many indications which have
come down to us from antiquity, and a careful consideration of the rels-
tlons of geographical proximity to ancient undoubted settlements on the
e, ,mhbdimtgstmmmmd-m known te
. 2K -
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. ‘The stronp oceanic eurrent, whick i directed

the Pillars of Hercules from north-west to south-east,

t long have prevented the const navigators from diseover-

ingr the islands most remote from the continent, and of which
y the smaller, Porto Santo, was found to be inhabited in
sthe fifteenth century; and owing to the curvature of the earth
the summit of the great volecano of Tencriffe could not be
seen, cven with a strong refraction, by Phoenician mariners
sailing along the coast; although I found, from my own
observations, that it was discernible from the slight clevations
that surround Cape Bojador,* especially in cases of ion,
and by the reflection of a high cloud resting over the voleano.

.

It is oven asserted that eruptions of Mount Ftna have becn
seen, in recent times, from Mount Taygetos in Greece.t

In the cnumeration of the clements of an extended know-
ledge of the universe, which were carly brought to the Greeks
from other parts of the Mediterranean basin, we have hitherto

followed the Pheenicians and Carthaginians in their inter-

the Phaeniciang, Carthaginians, Greeke, and Romans, perhaps even
the Etruscans. '
* Com the ealenlations in my Rel, 71ist ,t. 1. pp. 110 and 28¥.
Poak of Teneriffe 18 distant 2° 49’ of an are from the neareat poynt of te
African coast. In assuming a mean refraction of 0 08, the t
the Peak may be scen from a height of 1291 feet, and, therefore,
the Montafias Negras, not far from ('ape Bojador. In this calculatiof,
the clevation of the Peak above the level of the ses has been taken ns
19,175 feet; Captain Vidal has réeently determined it trigonofetrically
at 12,405, and Moessrs. Coupvent and Dumoulin, barometrically, at
12,150. (D'Urville, Voyage au Pole Sud, Ilist, t. i. 1842, pp.
31, 82) But Lancerote, with a voleano, la Corona, 1918 feet in
height (Leop. v. Buch, Canarische Inseln, 8. 104), and Fortaventura,
He much nearcr to the mainland than Tencrifie: the distance of the
firat-named island being 1° 15/, and that of the sccond 1° 2,
+ Ross lias only mentioned thisasscrtion as a report (/fefleni®a, bd. i.

% xi). May the obscrvation not have rested on a mers doception?

f we take the elevation of Etna ahove the ses at 10,874 feet (lat.
4%, long. from 12° 41/), and that of the place of observation,
tho 'l‘l{gum (M Fling), at 7904 fect (Iat. 86° 57/, long. from

2b° 1/, and the distanco between the two at 852 geographienl
we have for the point from which lizht was emitted above Etna,
wis visible on Taygetos, fully 48,675 fect, which is four and o hailf
graater than tho elevation of Eina. _If, however, we might

a8 my friend Professor Encke has retnarked, the reflostifg
to iy 184 miles from Etna and 168 miles from i
abnvathe sea would only reqnire to be 1829 feet.

e
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*conrse with the northern tin and amber lands, as well as in
their settlements ncar the tropics, on the west coast of Afrien;
It now, therefore, only remains for us to refer to a of
the Pheenicians to the south, when they procecded 4000
geographical miles east of Cerne and Hanno's Western
"Horn, far within the tropics, to the Prasodic and Indian Seas,
‘Whatever doubt may exist regarding the localisation of the
distant gold lands (Ophir and Supara), and whether these gold
lands are the western coasts of the Indian peninsula, or the
castern shores of Africa, it is, at M);x rate, certlllin th:; this

active, enterprising Semitic race, who so carly em
alphabetical writing. Lind a direct acquaintance wyith thooyea
ducts of the most different ¢limates, from the Cassiterides to
the south of the Suaits of Bab-cl-Mandeb, far within the
ics. The Tyrian flag floated simultaneously in the British
Indian seas. The Pheenicians had commercial settlements
in the northern parts of the Arabian Gulf, in the ports of
Klath and Ezion Geber, as well as on the Persian Gulf at
Aradus and Tylos, whaie, aceording to Strabo, temples had
crected, which, in their style of architecture, rescmbled
t on the Mediterranean.* The caravan trade, which was
ied on by the Phoniciuns in secking q{)’i::es and incense,
directed to Arabian Felix, through Palmyra, and to the
can or Nabathmie Gerrha, on the western or Arabian

side of the Persian Gulf.

The gxpeditions sent by Hiram and Solomon, and which
undertaken conjointly by Tyrians and Israclites, sailed
filom Ezion Géber through the Straits of Bab-el-Mandeb to
Ophir (Opheir, Sophir, Sophora, the Sanscrit Supara of
Ptolemy).{ Solomon, who loved pomp, caused n flect to be

* Strabo, Iib. xv1. p. 767, Casaub. According to Polybius, it would
seem that the Luxine und the Aduatic Sca were dircernible from
Mount Aimon—an assertion n.diculed by btrabo (lib. vii. p. 218).
Compare Scymmnus, . 93.

¢ On the synonym of Ophir, see my Eramen crit. de UIlist dela
Géographie, t. 1. p. 42. YPtolemy, m hib. vi. eap, 7, p- 156, speaks of a
Yapphara, the metiopolis of Aiabia; and in 1ib, vii eap. 1, p. 168, of
Supara, in the Gulf of Camboya (Barigazenus sin to H
chiue), a8 “ o distriet rich in gold |” Supara signifies in Indian a fair shore

(Lassen, Diss, de Tuprobane, p. 18, and Jndische Al
bd. i, & 107; alzo Pwofessor Kgnl of,borgat. Ueber die Hiram-Salo
ﬂnﬁe&l Qch{falwt nach Oplir und Tqrsie, 8. 40-45). «

22
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comstructed at the Red Sca, and Hiram supplied him
with expericnced Pheenician scamen, and Tyrian vessels,
“ghips of Tarshish."* The articles of commerce which
were brt)mght from Ophir, were gold, (slil‘;e’:-, s;mdnld:wood (al-
gummin), precious stones, ivory, apes im), and peacocks
(thukkiim). These are notryHebrew but Indian nomes.}

* On the question whether ships of Tarshish mean ocean ehips, or
whether, as Michaelis contends, they have their name from the PE:mI-
cian Tarsus, in Cilicia? see Keil, op. cit,, & 7, 15-22, and 71-84.

4 Gesenius, Thesaurus Lingue Hebr,, t. i. p. 141; and the same in
the Encycl. of Erach and Gruber, scct. iii. th. iv. 8. 401; Lassen, Ind. 4l
terthumskunde, bd. i. 8. 538 ; Reinaud, Relation des Voyages faits par
les Arabes dans UInde et en Chine, t. i. 1815, p. xxviii. The learned
Quatremare, who, in 8 very recently publiszhed treatise (Mém. de I'Acad.
des Inscriptions, t. xvi. pt. 2, 1845, pp. $49-402), still maintains with
Heeren, that Ophir is the east coast of Africa, has explained the word
thukkitm (thukkiyyim) as parrota, or Cuinea-fowls, and not (p.
875). ing Sokotora, compare Bohlen, Das alte Indien, th. ii. 8.
139, with Benfey, Indien, s. 30-32. Sofala 1» deseribed by Edrisi
Amédée Jaubert’s translation, t. i. p 67), and subsequently by
Portuguesg, after Gama's voyage ot discovery (Barros, Dec. 1 liy.
x. eap. L; pt. ii. p. 376; Kulb, Qeschichte der Entdeckunnsreiiep,
th. 1 1841, & 236), as & country rich in gold. I huve elsewlete
m‘;::y st:;::iko'n o:oththe faﬁt that E;irisi, eku;‘ lI.he ?idi.llln: ?‘fo‘g\e twi
ocntury, e application of quicksilver in -
of the of this district, as & long known process of amal
mation. §§en we bear in mind the great frequency of the inf
r and J, we find that the name of tho East African Sofala is perfectly
presented by that of Sophara, which is used with several other fokns, in
version of the Septuagint, for the Ophir of Solomon and Hiram. Ptol
also, a8 has been already noticed, was acquainted with a Sapphara. in
Arsbis (Ritter, Asien, bd. viil, 1, 1846, 8. 252), and a Supara in India,
The significant (Sanscrit) names of the mother country had been con-
forred on neigh or opposite coasts, as we find, under similar
relations in the present day, in the Spanish and English parts of Ame-
yion, The trade to Ophir might thus, according to my view, be extended
in the same manner as a Phoenician expedition to Tartessus might touch

and Carthage, Gadeira and Cerne; and as one to the Cassl-
might touch at the Artabrian, British, and East Cimbrian coasta,
névertheless, remarkable, that incense, spices, silk, and cotton
are not named among the wares from Ophir, together with. ivory,
snd peacocks. The latter are exclusively Indian, although, on ac-
tdihekgnduﬂextendontothem,i&eywm tly
by the Grecks “ Modian and Persian hirds” the Samians even
them to have belonged originally to Samos, on account of their
seared by the priestsin the sanctuary of Hera, From & pha

-3
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1t would appear highly probable, from the careful investiga.
tions of Gesenius, Benfey, and Lassen, that the Phenicians,
who bad been early made acquainted with the periodic preva-
lence of the monsoons through their colonies on the Persian
Gulf, and their intercourse with the inhabitants of Gerrha,
must have visited the western coasts of the Indian Peninsula.
Christopher Columbus was even persuaded that Ophir (the X1
Dorado of Solomon) and Mount Sopora werea portion of East-
ern Asia, the Chersonesus Aurea of Ptolemy.®  As it appears
difficult to form an idea of Western India as a fruitful source
of gold, it will, I think, scarcely be ne to refer to the
« gold-sceking ants” (or to the unmistakeable account given
by Ctesias of a foun in which, however, gold and iron
were said, according to his account, to be fused together),t it
being sufficient to direct attention to the geographical proxi-
mity of Southern Arabia, of the Island of Dioscorides (the
Diu Zokotora of the moderns, a corruption of the Sanserit

mago in Eustathiug (Comm. in Iliad, t. iv. p. 225, ed. Lips., 1827), on
he sacredness of peacocks in Liljya, 1t has been unjustly inferred that
rawg, also belonged to Afmnca.

Seq the remarks of Columbus on Ophir.and ¢l Monte Sopora, “which
ons fleet conld not reach within a term of three y cars,” in Navarrete,
thaes 3 Descubrimicntos que hicitron los Espaioles, t. 1. p. 103. In
ther work, the great discoverer says, atill in the hope of ing Ophir,
¢ excellence and power of the guld of Ophir cannot be described; he
possesees it does what he will 1n this world ; nay, it even enableshim
draw sguls from purgatory to paradise” (“llega a que echa las animas
alyparaiso”), Carte dcl Almirante, cserita en la Jamaica, 1603 ; Navar
, t. 1. p. 809, (Compare my Kramen critique, t. i. pp. 70 and 109;

t. ii.{p. 88-44; and on the proper duration of the 'lp‘at.'rshish voyage,
see+ &i‘l’,

op. cit., & 106.)
siae Cnidii Operum Reliquice, ed. Felix Bachr, 1824, cap. iv.
and xil, pp. 248, 271, and 300. DBut the accounts collected by the phy-
gician at the Persian Coyrt fromn native sources, which are not, thanrm
altogether to be rej refer to districts in the north of India,
from these the gold of the Daradas must have some by many circuitous
routes to Abhirs, the mouth of the Indus, and the coast of Malabar.
Compare my Aste centrale, t. i. p. 167, und Lassen, Ind. Allerthums-
e, bd. i. 8 5.) May not the wonderfal stoty related hy Ctesias, of
sn Indian spring, at the bottom of which iron was found, which was vezy
malleable when the fluid gold had run off, have been hased on s misun.
Jerstood account of o foundry? The molten jron was probably-taken for
gold owing to its coloyy, when the yellow colour had dissppeared in
sooling, the black n.ass of iron was found below it. ]
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Dripa Sukhatara), cultivated by Indian colonists, and to the
suriferous coast of Sofala in Eastern Africa. Arabia and the
Island last referred to, to the south-cast of the Straits of Bab-
el-Mandeb, may be regarded as affording intermediate links of
oonnection between the Indian Peninsula and Eastern Africa,
for the combined commeree of the Hebrews and Phenicinns.
The Indians had, from the carliest time, made scttlements in
the eastern part of Africa, and on the coasts immediatcly
opposite their native country: and the traders to Ophir might
have found, in the basin of the Erythreian and Indian Scas,
other sources of gold besides India itsclf.

Less influential than the Pheenicians in extending the geo-

phical sphere of our views, and early affected by the Greek
influence of a band of Pelasginn Tyrrheniuns, who invaded
their country from the sca, the Etruscans present themsclves
to our observation as a gloomy and stern race. They carried
on no inconsiderable inland tiade to distant amber countries,
through Northern Ttaly and across the Alps, where a vie
sacra*® was protected by all the neighbouring tribes. The
primitive Tuscan race ot the Rasenm appears to have followed
almost the same road on their way from Rhewtia to the Padus,
end ew a further southward. In accordance with our ‘ohjde
which is always to seize on the most general and permancyt
features, we would here consider the influence “which tHe
general character of the Jitruscans cxercised on the 1
ancient political institutions of Rome, and through these on
whole of Roman life. It may be snid that the reflex action $f
this influence still persists in its sccondary and remote politicpl
cffects, inasmuch as, for ages, Rome stamped her character,
,with more or less permancnce on the civilisation and mental
pulture of mankind.t

A peculiar characteristic of the Tuscans which demands our

ial notice in the present work, was their inclination for cul-

tvating an intimate connection with certain natural pheno-
soenn. Divination, which was the occupation of their eques-
trian bierarchical caste, gave occasion for a daily observation
of the meteorological processcs of the atmosphere. The Ful-

* Aristot,, Mirab. Auscult., cap. 86 and 111, pp. 1‘75 and 225,

vt Die Biusker, by Otfried Muller, abth, ii. 8. 850; Niebuhr, Romis-
¢he Geschichie, th. 1. ». 880, .
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pwraiores, observers of lightning, occupied themsclves in inves.
tigating the dircetion of the lightning, with « drawing it down,”
ana “tuning it aside"® " Thew appofilly  disiinguised
between flashes of ightning, from the higher regions of the
vlouds, and those which Saturn, an Earth God,} caused to
‘ascend from below, and which were called Saturnine-terres-
rial Hghtning ; a distinction which modern physicists have

* The storv formerly current in Germany, and reported on the teati-
mony of Father Angelo Cortenovis, that the tomb descriled by Varro,
of the hero of Clusium, Lars Porscna, ornamented with a bronze hat and
bronze pendant chains, was an apparatus for collecting atmospherical'
olectricity, or for conducling lightning (as wero also, according to
Michaelis, the metal points on Solomon’s temple) was relatcd at a
time when men were inclined to attribute to the ancients the remains of
asupernaturally revealed primitive knowledge of physics, which was, how.
ever, soon again obccured. The most important notice of the relations
botween lightning and conducting metals (which it was not difheult to
diseover), appear 1o me to be that of Ctesias (/ndica, cap. 4, p. 169, ed.
Lion; p. 248, ed Bachr). “ He had powsesced, it i¢ said, two iren

ords, presents from the King Artaacrxes Mnemon, and from Pary-

tis, the mother of the latter, which, when planted in the earth,
ed clouds, bail, and strokes of lightning, e had himself secn the

Ity of this operation, for the king had twiece nude the experiment

ore his eyes.” The great aitention pad by the Jitruscans to the
\jeteorblogical processes of the atmo~phere in all that diftered from the
igrdinary course of natural phenomecuq, makes it certainly a cause for
! that nothing has come down to us from the books of the Fulgurs.
tores. The eporhs of the appearance of great comets, of the fall of
eteorig stones, and of showers of falling stam, were, no doubt, recorded
Ethem, as in the more ancient Chinese annals made use of by Edouard

ot. Creuzer (Symbolik und Mythologie der alten Volker, th, iii
1842, ». 659) has cndeavoured to prove that the natural foatures of
Etruria acted on the peculiar direction of mind of its inhabitants, A
¢ galling forth ” of the lightning, which is ascribed to Prometheus, calls
o mind the strange pretended “drawing down” of lightning by the
Pulguratores. This operution consisted, however, in a mere conjura-
tion, which was probably not more efficacious than the skinned am's
nnui, gupposed, in accordance with Etruscun religious usages, to have
the faculty of preserving against the danger of thunder storms,

+ Otfr. Muller, Etrusker, abth. ii. & 162-178. 1t would appesr

shat, in accordance with the very complicated Ktrusean augur-theory,
& distinction was made between t'l'iye “ solg reminding lightnings propelled
by Jupiter by his own independent power, and the violent electrical
means of chastisement which he could only gend forth in obedience to
established constitutional prescriptions, sfter consulting with the other
Jtwelve gods” (Senocs, Nat. Quast,, ii. p. 41).
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t warctlhz of espceial attention. Thus were established

offi them:fm dmﬁ) the oocumneeofof mwl:chm

jcium, the art of discovering springs of waters, which was

much practised by the Etruscans, and the drawing forth of water
by their Aguileges, indicate a carcful investigation of the
natural stratification of rocks, and of the inequalities of the
und. Diodorus, on this account, extols the Etruscans as
industrious inquirers of nature. 'We may add to this com-
mendation, that the patrician and pow hierarchical caste
of the Tarquinii offered the rare example of favouring physical

science.
We have ?oken of tho ancient seats of human eivihisation
, in Egypt. Phenicia, and Etruria, before proceeding to the
ighly-gifted IHellenic races, with whose culture our own
civilisation is most deeply rooted, and from whom we have
derived o considerable portion of our carly knowledge of other
nations, and of our views regarding the universe. We have
considered the basin of the Mediterranean in its characteristic
configuration and position, and the influence of these relations
on the commercial intercourse established with the we
coasts of Africa, the extreme north, and the Indo-Arabisn Se
No portion of the earth has been the theatre of greater chan
of power, or of greater or more animated activity under thei
fluence of mental guidance. This movement was transitutted
and enduringly by the Greeks and Romans, especially after
latter had destroyed the Phaenicio-Carthaginian power. Thas
which we term the beginning of history is, therefore, sly th‘i
iod when later generations awoke to self-consciousness. I
18 one of the advantages of the present age that, by the bril-
liant that has been made in general and comparative
pbﬂoﬁ. by the earcful investigation of monuments and
their more certain intcrpretation, the views of the historical
inquirer are daily enlarged, and the strata of remote antiquity
ly as it were. before our eycs. Besides the
civilised nations of the Mediterrancan which we have just
epumereted, there are many others who show traces of ancient
eultivation; among these we may moption the Phrygians and
zshm in Western Asia, and the Turduli and Turdetani in
extienie west.t Of tho latter, Strabo obsewes, * they

® Joh. Lydas de Odtentis, ed. Hase, . 18, in
4 Strabo, lib, ili. p: 189, Casaub. Compary Willhelm vou Humbolds,
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are the most cultivated of all the Iberians; they employ the
art of writing, and have written books containing memorials of
ancient times, and also poems and laws set in verse, for which
they claim an dntiquity of six thousand years.” Ihave dwelton
theso separate examples in order to show how much of ancient
cultivation, even amongst European nations, has been lost
without our being able to discover any trace of its existence,
and how the history of the carliest contemplation of the unis
verse must continue to be limited to a very narrow compass.

Beyond the 48th degree of latitude, north of the Sca of Azof
and of the Caspian, between the Don, the Wolga, and the Jaik,
where the latter flows from the southeérn auriferous Uralian
mountains, Europe and Asia are, as it were, fused together by
flat steppes.  Herodotus, iu the same manner as Phy
of Syros had previously done, regarded the whole of northern
Scythian Asia (Siberin), as belonging to Sarmatian Furope,
and cven as forming a portion of Europe itself.* Towards
the sonth, our quarter of the globe is shurply separated from

ia. but the far projecting peninsula of Asia Minor, and the
*richly varied Zgean Archipelago (serving as a bridge between
the two scparate continents), have afforded an casy passage
for different races, languoges, customs, and manncrs. West-

Asia has, from the carliest ages, been the great thorough-

for races migrating from the cast, as was the north-west

of Greeee for the Illvrie races. The Agean Archipelago,

ich was in turn subject to Pheenician, Persian, and Greek

imninin, was the intermediate link between Greoce and the
East. .

When Phrygia was incorporated with Lydia, and both
merged into the Persian Empire, the contact led to the gene-
ral extension of the sphere of idens amongst Asiatic and
European Grecks. The Persian rule was extended by the
warlike expeditions of Cambyses and Darius H
from Cyrene and the Nile to the fruitful lands of the

Ueber die Urbewohner Ilispaniens, 1821, s, 123 and 181-136. The
Iberian bet has been successfully investigated in our own times by
M.de ; the Phrygian, by the ingenious discoverer of arrow-headed
in\i.ngi Qrotefend ; and the Lycian, by Sir Charles ¥ellowes, (Compare
Ross, Hellenika, b, §. 8. xvi.)

* Herod,, iv. 42 (Schwoighduser ad Herod,, . v. p, 204).' Company
Humboldt, Asie centrale, t. i. pp. 54 and 577,
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Eaxphrates md the Indus. A Greek, Soylax of Karytiida, wda
employed to caplore the course of thmus, from the then.
cxisting territory of Caschmeer (Kagpa )* to its mouth,
An active intercourss was carried on.between Greece and
Eg7pt (with Naueratis and the Pelusian arm of the Nile),
bed)re the Persian conquest, and even under Psammitichus and
Amasis.} These catensive relations of intcreourse with other
nations drew many Greeks from their native land, not only for
the ose de:f establishing those distan ; ﬂ: colonics wln;:l‘l l':rc

consider in a subscquent of the present work, but
also as hired soldiers who fox?x::td the nucleus of foreign
armies in Carthage,}” Egypt, Babylon, Persa, and in
Bactrian district of the Oxus.

A decper insight into the mdividuality and national charac-
ter of the different Greck races has shown that, if a grave and
reserved exclusiveness ‘prevailed amongst the Dorians, and in
part also amongst the JEohans, we must, on the other hand,
ascribe to the gayer Iome race a mobility of mind, which
undor the stimulus of an cager spirit of enquiry, and an ever
wakeful activity, was ahke mamifested in a faculty for men
contemplation and sensuous pereeption. Directed hy
objective bent of their mode of thought, and adorned by}
luxuriance of fancy in poctiy and in art, the Ionisns scat
‘the beneficent germs of progressive cultivation, wherever th
established their colonics m other countries.

As the land.soaz: of Greece wag, so strikingly
by the peculiar charm of an mtimate blending of lmnd
son, the configuration of the coast line to which this
guoter was owing, could not fail caily to awaken in the
sninds of the Grecks a taste for navigation, and to excite themn
2o an active commercial intercomse and contact with foreign
mations.§ The maritime dominion of the Cretans and Rhodians
svas followed by the expeditions of the Samians, Phocoans,
Taphians, and Thesprotians, which were, it must be owned,

. the most probable etymology of Kas of Heca-
(wm. ed. Klausen, No 179, v 94), and tlﬁa aspatyrus of
maom 111, 102, and iv. 44), see my Aare centrale, t. i. pp, 101-104.
*$ Psammitichus and Aahmes, s,?:ap 489.
% Droysen, Geachichte der Bildung des hellenstischen
donag, 1848, 8, 88,
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vriginally directed to plunder and to tne capture of slaves:
1lesiod's disinclination to a scufaring life is probably to be
regarded merely as the expression of an individual opinion, or
us the result of a timid ignorance of nautical affairs, which
smay have prevailed on the mainland of Greece at the early
dawn of envilisation. On the other hand, the most ancient
legends and myths ubound in referenco to distant expeditions
by land and sea, as if the youthful imagination of mankind
delighted in the contrast between its own ideal creations und
a Limited reality; in illustration of this sentiment we may
mention the eapeditions of Dionysus and Tlercules (Mel
in the temple at Gadeira), the wanderings of Io;# of the often-
1osuscitated  Aristeas; and of the Hypeihorean Magician,
Abaris, in whose *guiding arrow ‘| some commentators have
supposed that they recognised the compass. In these nar-
ratives we trace the reciprocal reflection of passing events, and
ancient cosmical views and the proginssive modification which
the latter cffected in these mytlucal representations of his.
tory. In the wanderings of the heroes returning from Troy,
i Arstonicus mahes Menclaus circummavigate Africa more than
tive hundred years before Neco suled from Gadeira to India.}
A{tbc period, which we are here comsidering, of the his-
tory w.@recee, before the Maecdonian expeditions into Asia,
Ithere vecrred three events which exerased a speeial influence
in extending the views of the Grechs regarding the universt.
These events were the attempts to penetrate beyond the basin
of ti® Mcditerranean towards the cust; the attempts towards
the west; and the establishment of numerous colonies from the
Pillars of Hercules to the north-castern extremity of the Euxine,
which, by the more varied form of their political constitution,

* Volker, Mythische Geographie der Griechen und Rémer, th, i
15632, a. 1-10; Klausen, Ureber die Wandcrungen der Jound des Hera-
dles, in Niebuhr and Brandis Rheinische Museen fur Philologie, Ges-
chichte und griech. Philosophte, Jahrg 11 1829, 8. 298-828.

+ In the myth of Abaris (llerod, 1v. 36), the magician does mot’
travel through the air on an arrow, but he carries the arrow, “ which
J’ythnﬁm gove him (Jambl., de V'ita Piﬁlmq., xxix, p. 194, Kives.
1ing), in order that it may be useful to him in all difficultics on his leng
Journey ;” Creuser, Symbolik, th. 1i. 1841, 5. 660-664. On the repomt
ally disup and re-appenring Arimaspian bard, Aristens of Proson.
neaus, sce llerod,, iy. 13-15.

3 Strabo, lib, i, p. 88, Casaub.,
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mdbytheirfurthemnoeofmentalculti\nﬁon,weremore in.
fluential than those of the Pheenicians and Carthaginians in
the Bgean Sca, Sicily, Theria, and on the north and west
coasts of Africa.

The advance towards the East, about twelve centuries before
our‘era, or onc hundred and fifty years after Rameses Miamoun
(Sesostr1s), is known in history as the expedition of the Argo-
nauts to Colchis. The true version of this event, which is
clothed in a mythical garb, and concealed under a blending of
ideal images, is simply the fulfilnient of a national desire to open
the inhospitable Euxine. The myth of Prometheus, and the
unbinding of the firc-kindling Titan on the Cauncasus by Iler-
cules, during his expedition to the East; the ascent of lo
from the volley of the Hybrites* to the heights of the Cauca-
sus; the myth of Phryxus and liclle; all indicate the same
direction of the course on which the carly Phenician naviga~
tors had adventured.

Before the migrations of the Dorians and Eolians the
Bootian Orchomenus, near the castern extremity of the Lake
of Copais, was alrcady a rich commercial city of the Mynijans.
The Argonautic ition began at Ioleus, the principay ~ent
of the Thessalian Mynians, on the Pagasman Gulf. PFiue
locality of the myth, considered with respect to the aim Of the
undertaking, after having been variously modified{ at different

* Probably the valley of the Don, or of the Kuban; sce my Asie
centrals, . i1 p. 164, T’herceydes expressly says (Fragm 37, exeSchol.
Apallon., i, 1214), that the Caucasus buined, and, that, therefore, Typhon
flod to Italy; a notice from which Klausen, in the work already men-
$ioned, & 208, explains the ideal relation of the “fire-kindler” (rvprasdy),
Prometheus, to the burning mountain. Although the geognostical con-
stitntion of the Caucasus (which has been rocently so ably investigated
by Abich), and its councction with the voleanic chamn of the Thian.
sohan, in the interior of Asia (which, 1 think, I have shown in my Asie
centrale, t. ii. pp. 55-59), render 1t in no way improbable that remi.
nisoences of great voleanic eruptions may have becn preserved in the
most sucient traditions of men, yct we may rather assume that a
bold snd somewhat harzardous spint of etymological conjecture may
have led the Greeks to the hypothesis of the burning.  On the Sansexit

ogles of Goeucasus jox; shining mountain), sec Bohlen's and Bur-
s stgbensoits, in sie centrale, t. L. p. 109,

Otfried Miuller, AMinyer, 5. 247, 254, and 274. Homer was not
with the Phaaig, or with Colchiy, or with the Pillars of Her
w; but the Phasis is named by Hesiod. Thoe mythical traditious

+i§

i
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times, was finully associated with the mouth of the Phasis
), and thh Colchis, a scat of ancient civilisation, instead
of with the uncertain and remote land of Aea. The expedi-
cions of the Milesians and their numerous colonial cities on
the Euxine, cnabled them to obtain a more exact knowledge
of the cnste:‘ineﬁ’;;;:d northern 1l;;nms of thﬁl::edm, and;l&m
ve o more ite outline to the geograp! portion of the
xg:yth A number of important new views was thus simul-
taneously opened. The Caspian had long been known
only on its western coast; and even Hecateus regarded this
shore as the western boundary of the encircling Eastern
Ocean.* The father of history was the first who taught that
the Caspian Sea was a basin closed on all sides, a fact which,
after him, was again contested, for six centuries, unt:lthe
time of Ptolemy.
At the north-castern cxtremity of the Black Sca a wide
- field was also opened to ethnology.  Astonishment was
felt at the multiplicity of linguages amongst the different
races,t and the necessity for skilful interpreters (the first

conuemlng the return of the Argonsuts through the I’hasis into the
JHaste, D, and across the “ double” Triton Lake, formed either by
o&_] red bifurcation of the Ister, or by voleanic earthquakes
(Am cep{tele, t. i. p. 179; t. iii. pp. 18»—137 Otfr. Muller, .me,
& 357), are clpecinlly nnportant. in arriving at a knowledge of the earli-
est views regarding the form of the continents, The geographical phan-
tasies of ’eisandros, Trmagetus,and Apollonius of Rhodes, were continued
until lge in the middle ages, and showed themselves sometimes as bewil.
dering and deterring obstacles, and sometimes as stimulating inciternents
toactual discoveries, Tl reaction of sntiquity on later times, when mon
suffered themselves to be led more by opinions than by actual observa-
tions, hll\:s no;l beog hu{:ertuimﬂicien er};l eon;idered ?b‘itl.i hist;;y iuld
geography. My objeet here is not merely to presen ogra
sources from the literature of different nations, for the elucidation of
the facts advanced in the teat, but also to introduce into these notes,
which permit of greater freodom, such abundant materials for reflection
a8 I have becn able to derive from my own experience and from long
continued literary studies. -
* Hecatet, Fragm., ed, Klausen, pp. 39, 92, 98, and 119, Seeshony
investigations on tho history of the geography of the C'?hn Sea. from
tus down to the Arabian El-Istachri, Edrisi, and Ibn-el.Vardi,
on the Sea of Aral, and on the bifureation of the Oxus and the Araxes,
in w Asie csulmle, t. ii. pp. 162-297.
, de Studits qua veteres ad aliarum gentiuty contulering
Wac 1844, pp. 8 and 17. The ancient Oolchhnl appear to heve
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gids and rough instruments in & comparative of
Ingung;? was keenly felt. The intercourse eﬂabﬁﬁby
Mbceer tr#emmrriedfromthelthe&aoucéwt:mn-

to be of very vast extent, over teppe where the
eeatral Kirghis horde now pasture their ﬂooig.e through a
chain of the Scythio-Scolotic tribes of the Argippsans and
Iysedones,* whom I regard as of Indo-Germame origin, to
the Arimaspes on the northern declivity of the Altai moun-
tains, who possessed large treasures in gold.t Hecre, there-
fore, we have the ancient realm of the Griffins, the seat of

been identical with the tribe of the Lazi (Laz, geutes Colchorum,
Plin,, vi. 4; the Aalm of Bysantine writers); sce Vater (Professor in
Kasan), Der Argonautenzug ans den Quellen dargestellt, 1845, Heft. i.
8. 24; Heft. ii. 8. 45, 57, and 103. In the Caucasus, the names Alani
(Alanethi, for the land of the Alani), Ossi, and Ass, may still be heard.
According to the investigntions begun with a truly philosophic and

ilological spirit by George Roscn in the valleys of the Caueasus, the
anguage spoken by the Lasi possesses remains of the ancient Colchian
jdiom. The Iberian and Grusae family of languages includes the
Tarian, Goorgian, Suanian, and Mingrehan, all belonging to the group
of the Indo-Germanic lanzuages. The langnage of the Ouseti bears a
greater affinity to the Gothic than to the Lithuanian.

* Onthe nlntionshigof the Scythians (Scolotes or Sacae), Alani, Gothe,
Massa-Getes, and the Yueti of the Chinese historians, see $ roth, in
the commentary to the Voyage du Comte Potocki, t. 1. p. 12628 well
s my Asie centrale, t i. p. 400, t. i p 252, DProcopius himself says
very definitely (De Brllo gothico, 1v 5, ed. Bonn, 1833, vol. ii. ». 476),
that the Goths were formerly called Scythians, Jacob Grimm, 1n m»
recently published work, Ueber Jornandes, 1846, s. 21, ha3 shewn the
Identity “of the Getee and tho Cloths, The opinion of Nicbuhr (sec
s Untersuchungen tiher die Geten und Sarmaten, in his Kleine histe
yische und philologische Schriften, 1tc sammlung, 1828, s, 362, 364, and
305), that the Scythians of Herodotus helong to the family of the Mon-
goliantribes, l&[;eu'u the less probable, since these tnbeu;Emly under the

¢ of the Chinese, and partly under that of the llakas or Kirghws

Xepyiw of Menander), still lived, far in the east of Asia, round Lake

y beginning of the thirteenth century. Herodotus distin-

aleo the bald-hieaded Argippeeans (iv. 23), from the Scythians; and

the first named arc chatactwed as “ flat-nosed,” they have, at the same

tisne, » “ long chin,” which, according to my experience, iv, by no means,

& physiognomical characteristic of tho Calmucks, or of other Mongolian

tmoes, but gather of the blonde (Germnuinini’l) Usun and Tingling,
to whota the Chinése historians ascribe “ long horse fages.”

+ On the dwelling-place of the Arimaspes, and on the gold trade of
mm;n Asla in the time of Ilerodotus, see nyy Asic cenimale, 1. L
. v
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ties muteorological of the IIyperborcans,® which has
wandered with far to the west

We may conjedture that the portion of Northern Asia above
alladed to, which has again, m our days, become eelebrated
by the Siberian gold washings as well as the lurge quantity of
gold sccumulated, m the time of Herodotus, by the gothie
tribe of the Massngeto, must have bhccome an importamt
source of wenlth and luxury to the Greehs by means of tho
antercourse opencd with the Fusine I place the loeality of
this source of wenlth between the 531d and 55th degrees of
latitude  "The 1cgion of the gold sand, of wlnch the travellers
were 1mformed by the I) wdas (Darder or Derder), mentioned
m the Mahabharata, and m the fragments collected by Megns-
thenes, and which, owing to the accidental double meaning of
the names of some anmmals { has he n 1s0¢1ted wath the often-

* “TThe story of the Hyperboreans 15 a meteoroiogical myth The wand
of the mountun (B Oreas) 18 believed to 1vue fiom the Rmpean monn
tung, while beyond these mountuns there picvul a calm ur, and a

nial (limte, 18 on the Alpine summits bevond the region of clouds

n thig we t2 1c¢ the dawn of & phywicil serence which expluns the dis
ributign of heat and the difference of (limates by loc il canses, by the
wrectiqn of predomimating winds the vianity of the sun and the actior
of a SET: r hmumd prmaple  The consequence of these systematia
deas w ‘.! wsumption of v certnn mdcpendcnee supposed to exist
Hawoen the (linite and the latitude of the plwe  thus the myth of the
Hyperborcans connected by 19 oncin with the Dorian worship of
\pollo, which was primitively Borcil may have proceeded from the
north to® wds the west thas follow ing Hacules m his progress towards the
sources of the Ister to the 1 Tanl of T1yvthiy wnd to the gardens of the
Hespenides  The Plupes «r Thpewn m mtuns have also a meteoro-
lo wal meamin 18 the worl mduatcs  They 11e the mountans of 1m
pulsion or of the .1 wilsoufile ( tmy) th place from which the Boreal
tumpe ta are unloosened Asie cenfra’c t 1 pp 392 408

+ In Hmdostanee there e two words which mizht engly be cone
frunded, as Wuford his alr ady romarked cnc of which in tschidnid,
a kind of lar_e black ant (whence the dummutnve schrunts ischants,
the small common ant) the other f chtd 4 spotted panther, the
little hunting lcopird (the kels jubata Schreb) This word (fechsé 1)
18 the Bansut sclutra, vane ated or spotted, as 1 shown by the
Bengalee nunc for the wannal (¢schatdl dgh and tachatibdpgh trom bdgh,
Swneunt wyaghra, ti,er)  (Buschmann) In the Makhapharata (.
1300), there 13 & passage recently discovered in whith the ant gold
18 mentioned ¢ Walioinvemit (Journ of the Astut Seeyvii 1848
143), mentionem ficw etiane 1n Indics htterss bestiurum sutum
eutium, quis, quum terrun eflodiant, codem nommo (pipilies) avyed
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et St g o ik e
ern latitude o or37°. Thisregion must, ing to
gue of two combinations, be situated either in the Thibetian
i ds, east of the Bolor chain, between the Himalaya and
Kouen-Lun, west of Iskardo; or north of the latter mountain-
chain towards the desert of Gobi, which has hkewise been
described as an auriferous district by the accurath Chinese
observer and traveller Hiuen-thsang, who lived at %
ning of the scventh century of our era. How muclts
acoessible must the gold of the Arminspes and Massagete
have been to the traders in the Milesian colonies on the
ern shores of the Euxine! I have alluded to these
sources of wealth for the purpose of not omitting to mention
a fact which may be regarded as an important and still active
result of the opening of the Euxine, and of the first advance
of the Greeks towards the East.

The great cvent of the Doric migrations, and of the return
of the Heraclide into Peloponnesus, which was productive
of such important changes, falls about one h and Hifty
years after the demi mythical cxpedition of the Argatmuts,
which is synonymous with the opening of the Euxing to
Greck navigation and commercial intcrcourse. 'This
tion simultancously gave occasion to the fonndinﬂ of new
ﬁm& new governments, and to the estt;l‘)ilishmenthethf:f v

i ignating an important period in ife of
the Hellemsy?:emrm, and it has further been most influential in
extending the sphere of cosmical views, based upon fhtellec-
tual culture. E and Asia thus owed their more intimate
eonnection tn the establishment of the colonies, which formed
2 cqontinuous chain from Sinope (Dioscurias) and the Tauric
Panticaprum to Saguntum and e, the latter of which
was faunded by the inhabitants of the rainless island of Thera.

No nation of antiquity possessed more numerous and, on the
wrhole, more powerful colonial citics than the Grecks. It
must, however, be remembered, that a period of four hundred
or five hundred years intervened betwcen the cstablishment
of the most ancient olian colonies, amongst which Mytilene
formicts Indl nuncupant” Compare Schwan iR Megasth. Indici
1846, 9. 78, It mmkmmo to mp'?ht, m tﬂmﬁe egismcu of th‘e'

the anis b together heaps of shining grains of
hyslite, Imﬁhbeﬂ%mdﬁebﬁoﬁ i
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and Smyma were inently distinguished, to the founda.
ﬁonofysly‘:oun. wn.mdgyrene. The Indians and Ma.
layans made only weak attempts to found colonies on the
eastern coast of Afriea, in Zokotora (Dioscorides), and in the
South Asiatic Archipelago. Amongst the Phenicians a highly
colonial system had been extended overa space
than that occupied by,the Grecks, stretching, although with
wide intervals between the stations, from the Persian Gulf to
Ceme on the western coast of Africa. No mother coun
cier established a colony which was as powerful from con-
quests, and as famed for its commercial undertakings, as Car-
But, notwithstanding this greatness, Ca steod
far below that degree of mental and artistical cultivation
which has cnabled the Greek colonial cities to transmit to us so
many noble and lasting forms of art.

It must not be forgotten thut many populous Greek cities
flourished simultancously in Asia Minor, the Zgean Sea, Lower
Italy, and Sicily; and that, hke Cmthage, the colonial cities
of Milctus l}llnd Masslillia. agam founded other ft;:)olo]l:it:t,; that

cuse, when at the vemth of her r, fought agai
m and the army of Hannibal am})?lv:mﬂknr' g, anm
Miletds was, for a long time, the first commercial city in the
mldmcr'l‘{eu and Carthage. Whilst a hfe so rich in ens
terprisc was being developed eaternally by the activity of a

e whose internal condition was frequently exposed to
violent agitations, new germs of national intellectual develop.
ment Were coutinually called forth with the increase o:“fms-
perity and the transmission to other nations of native cultiva.
tion. One common language and religion bound together the
most distant members of the whole body, and it was by this
union that the mga:em country was brought within the
wider circle em by the hfe of other nations. " Foreign
elements were ineorpomted in the Hellenic world, without, on
that account, depriving it of any portion of its great and
characteristic independence.  The influence of contact with the
East, and with Egypt before it had been connected with, Persia,
and mbove one hundred ycars before the irruption of Cam-
byses, was, no doubt, from its very nature, mpre permancns
than the influcuee of the colonics of Cecrops from Sais, af
Cadmus fiom Phavnicia, and of Dnaus and Chemmis, whos

2x
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oxistence has s0 often been contested, end is, at any rate,
in the deepest obscurity.
characteristics by which the Greek colonies differed
80 widely from all otherseﬁeciall{oﬁ-om the less flexible
*Phenicians, and which atf the whole organisation of their
wystem, arose from the individuslity and the primitive dil-
ferences existing in the tribes which constituted the whole
mother country, and thus gave occasion to a mixture of con-
necting and separating forces in the colonies as well as in Grecee
itsclf. These contrasts occasioned diversities in the direction
of ideas and feclings, and in the form of and harmoni-
«ous art, and created a rich fulness of life, in which all the appa-
vently hostile elements were dissolved, according to a hig{\cr
law of universal order, into a gentle harmonious unison.
Notwithstanding that Milctus, Ephesus, and Colophon were
Jonie; Cos, Rhodes, and Halicarnassus Dorie; and Croton
and Sybaris Achaic; the power and the inspired poetry of
the Homerie song everywhere made their power appreciable
in the midst of this diversity of cultivation, and even in Lower
Italy, in the many contiguous colonial cities founded by ditfe-
vent races. Amid the most firmly rooted contrasts in man-
mers and political institutions, and notwithstanding the {lue-
tuations to which the Intter were subject, Greece retained its
nationality unbroken, and the wide domain of ideal and artistic
ercations achieved by the separate tribes was regarded as the
common property of the whole nation. ,
It still remains for me to mention, in the present fetion.
the third point which we have already indicated, as having,
oonjointly with the opening of the Euxine, and the establish-
ment of colonics on the basin of the Mediterranean, exercised
so marked an influcnce on the history of the contemplation of
the universe. The foundation of Turtessus and Gades, where
& temple was dedicated to the wandering divinity Melkart (a
son of Baal), and of the colonial city of Utica, which was older
than Carthage, remind us that the Phonicians had already
pavigated the open sea for many centuries before the Greeks
peseed beyond the straits termed by Pindar the * Gadeirian
G\lu."* In the same manner as the Milesians in the Eust,
v Hh, il p. 172 Pind. v. 185). The ¢
i o Geou of Ssre e eotranns to ot Mok (Proseontone
4 oiner wissensohqftiicken Mytholoyic), in Olymp. 81, and according to
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by the way of the Euxine* cstablished relutions of intere
notional contact which Inid the foundation of an inland
trade between the north of Kurope and Asia, and subsequently
with the Oxus and Indus; so the Samians} and Phoceeans}
were the first among the Grecks who cndeavoured to pene-
trate from the basin of the Mediterranean towards the west, |

Colzeus of Samos railed for Egypt, where, at that time, an
intercomse had begun, under Psammitichus, with the Grecks,
which probably was only the rencwalof a former connee-
tion. lle was diiven by casteily storms to the island of
Platea, and from thence Herodotus significantly adds *not
without divine dircction,” thiough the straits into the ocean.
‘Ihe accidental and uneapected commercial gan in Iberan
Tartessus conduced less than the discovery of an cntrance
into an unknown world, (whose existence was scarenly conjee-
tured. as a m)thical ercation of faney.) towards gning to this
event importance and eelebrity whaever the Greek language
was understood on the shores of the Mediterrancan,  Beyond
the Pillars of leicules (earlier huown as the Pillars of
Briaicus, of Algreun, and of (ronew), ut the western muigi
of thg carth, on the 10ad to Elysium and the llosperidil:
the primxval waters of the cncling Occanus§ weie first scen,
in whi~d the sowce of all rivas was then <ought.

Letronne's inve tigation (Essa: sui les 1dées cosmom a‘ﬂ;luquu qui s rai
tachent aunom d Atlas, p 9),1m Olymp. 85, 1, or 1n the year 640. The
cpoch dupends, bowever, on the foundation of Cyrcne, which 18 placed Ly
Ottr. Muller hetween Olymp 35 and 37 (Munyer, 8 344, Pirolequinena,
» 68) forim the time of Colaus (Ilerod , v 152), the way from Thera to
Liybin was vot as yct knownt  Zumpt places the foundation of Carthage
1 878, und that of Gades 1n 1100 Bo.

* According to thesmanner of the ancients (Strabe, Iib. ii. p. 126),
I reckon the whole Euvine, together with the Macotis (us required by

physical and geologieal views), to be included in the common basm of
the great ** Inner Hra”

. 4+ Herod,, iv. 152.

1 Merod,, 1. 163, where even the discovery of Tartcswus is aseribed to
the Phocmwans; but the commercinl enterprise of the Phoosenns was
seventy years after the time ol Coleeus of Sames, accofding to Ukers
(@eogr. der Girechen und Romer, th. 1.1 s. 40).

§ According 1o a fragment of Phavorinus, dreavdy, (and thereform
dryiy also) are not Greek words, but merely borrowed froma the barba.
riany (Spohn de Niceplior, Blemm. duobus opusculis, 1818, p, 28). My
Urother was of opinion mmgm;muuwmmému t roots

b - 5L -
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A.tl’hmn.ﬂ:ennvzgntonofthel!unneagamfoundthem‘
selves on a coast beyond which a Sun Lake was supposed to
be situated, and south of Gadeira and Tartessus their eyes, for
the first time, ranged over a boundless waste of waters. It
was this circumstance which, for fifteen hundred gave to
the gate of the inner sea a peculiar character og
“Ever striving to pass onwards, Phomnicians, Greeks, Arabl.
Catalans, Majorcaus, Frenchmen from Dicppe and La Ro-
chelle, Genoese, Venetians, Portuguesc, and Spaniards in turn
attempted to advance across the Atlantic Ocean, long held
to be a miry, shallow, daik, and misty sca, AMlare tencbrosum;
until procceding from station to station, as it were, these
southern nations, afier gaining the Canaries and the Azores,
finally came to the New Continent, which, however, had
ulreaz been reached by the Northmen at an carlier period and
from a d:ﬂ'emnt direction.

Whilst Alexander was opening the far cgst, the great Sta-
giritc* was led, by a consideration of the form of the earth, to
conceive the idea of the proaimity of India to the Pillars of
Hereules; whilst Strabo had even conjectured that there
might be “ many other habitable tracts of hmdf in the northern
hemisphere, perhaps in the parallel which pasees -thro
those lelurs, the xslnnd of Rhodes and Thinw, between
coasts of Western Europe and Eastern Asia.” The hypothe-
sis of the locality of such lands, in the prolongation of the
major axis of the Mediterraneny, was connected with a grand
geographical view of Eratosthenes, current in anhquity,
and in accordance with which the whole of the Old Con-
tinent, in its widest extension from west to east, and nearly in
the 36° of lntitude, was supposed to prcsmt an almost con-
tinueus hne of clevation.}

hamdoyb(mmybumemwdcl’hm.dchm t. L pp.

83 md

de Oalo ii. 14 (p. 208, b Bekk); Meteor, ii. 5 (p. 862,
ermque, t. 1. pp. 125-130. Seneca ven-
(Nat. Qmut. in preefat. 11),  Contemnet euriosus gpectator
urm) sngustias.  Quantum enim est quod ab ultimis littori.
uigne ad Indon Jjacet? Paucissimorum dierum spatium,

‘ mmmhnpl (Emmmttque,t.tp 158.)
ls-r)ﬂtnh, 1ib, i, pp. 66 lnd 118, Casaub, then oritique, £, 1. p.
4 In the Dinphragma of Diemarchus, by whichtheuﬂhhdlﬂded,
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The expedition of Coleus of Samos does not, however,
plone indicate an cpoch in which the Hellenic races, and the
vations to whom their cultivation was transmitted, developed
new views that led to the extension of maritime expeditions,
but it also immediately enlarged the sphere of ideas. The

at natural phenomenon which, by the periodic elevation of
5: level of sea, exhibits the connection existing between the
carth, and the sun, and moon, now first permanently arrested
the attention of men. In the African Syrtic Sea this pheno-
menon had appearcd to the Grecks to be adeidental, and had
not unfrequently been attended by danger. Posidonius, who
had observed the ¢bb and flow of the sea at Ilipa and Gadeirs,
compared his obscrvations with the facts of which he was
informed by the experienced Phanicians concerning the influ-
encc supposed to be cxercised by the moon.*

EXPEDITIONS OF TIIL MACEDONIANS UNDER ALEXANDER
THE GREAT.~~CIIANGFS IN TIHE RELATIONS OF THE
ORLD.~FUSION OF THE WLIST WITH THL IAST,~—
REEKS PROMOTE THE INTERMIXTURE OF RACIS
I'R¢NW THE NILE 10 THE LUPHRATES, THE JAXARTES
AND THI INDUY~—SUDDEN 1IXTENSION OF COSMICAL
VILWS, BOTH BY MFANS OF DIRLCT OBSLRVATION OF
NATURE, AND BY THE RECIPROCAL INTERCOURSH OF
ANCIENT CIVILISED AND INDUSTRIAL NATIONS.

Toe campaigns of the Macedonians under Alexander the
Great; the downfyll of the Persian dominion; the rising in-
tercourse with Western India; and the action of the Grmco-
Bactrian empire, which continued to prevail for one hundred
and sixteen years, maybe regarded as amongst the most import-
ant social epochs in the process of the development of the his-

the elevation passes throngh the Taurus, the chains of Demavend snd

T Oniness‘rovinees Bes achmss s Kosmasts paich av perpoiualy
ese provinces which are

covered with snow, Sce my oromphiulmrmmhu on thess lineg of

matlon in my Aesie ceniale, t. i. pp. 104-114, 118-1G4; & il pp. 413

438,
* Btrabo, lib, iif. p. 173 (Examen crit., t. iil. p. 98).
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tory of maukind as far as it indientes a cleser connection of
Southern Europe, with the south-west of Asia, the Nile, and:
Lybia. Independently of the almost immeasurable extension’
med to the sphere of development by the advance of the
edonians, their campaigns acquired a character of profound
moral greatness by the incessant efforts of the conquerer to
amalgamate all raccs, and to establish, under the noble influence
of Hcllenism, a unity throughout the world® The foundation
of many new citics at points, the selection of which indicates
higher aims, the arrangement and classification of an independ-
ently responsible form of government for these cities, and the
forbearance evinecd by Alexander for nat.onal customs
and national forms of worship, all testify that the plan of one
great and organic whole had been laid - That which was perhaps
originally forcign to a scheme of this kind developed itself
subsequently from the nature of the rclations. as 15 always the
case under the influence of comprchensive events.  If we re-
member that ouly fifty-twn Olympiads intersvened, from the
battle of the Granicus to the destructive irruption into Bnetria
of the Sacw and Tochi, we shall be astonished at the -
nence and the magical influence eacereised by the introduction
from the west of Ilellenic cultivation. This cultivation,
blended with the knowledge of the Aiabians, the mody/n Per-
sians and Indians, extended its influence in so great a dey
even to the time of the middle ages, that it is often difficultto
determine the clements which are due to Greck hterature,
and thosc which have originated, independently of all admix.
ture, from the inventive spirit of the Asiatic races.

The principle of unity, or rather the feeling of the bene-
ficent political mfluence incorporated in this principle, was
deeply implanted in the breast of the great conqueror, as
is testified by all the arrangements of his polity; and its
application to Groece itself was a subject that had already
sarly been inculcated upon him by his gieat teacher. In the
Politica of Aristotle we rcad as follows:] “The Asiatic

* Droyson, Qesch. Alexanders des Qrossen, . 544 ; the same in bis
70000’; al;-el' Bildung des hellenistischen Staatensystems, s. 23-34, 586592,
8~
+ Aristot,, Polit,, vil. 7. p. 1227, Bokker; (compare also iii. 16.,
:n;d the u?hblo passage of Eratosthenes in Strabo, hib, i. pp. 66 and
s cmh“
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nations are not deficient in activity of mind and artistic inge.
nujty, yet they live in subjection and servitude without eving.
ing the courage nccessary for resistance, whilst the Greeks,
\'nfiunt and energetic, living in freedom and therefore well
governed, might, if they uere uniled into ome stale, exercise
dominion over all barbarians.” Thus wrote the Stagirite
during his second stay at Athens,* before Alexander had
passed the Granicus. Thesc dogmas of the philosopher, how-
tver contrary to nature he may have professed to consider an
unlimited dominion, (the wapSacdeia,) no doubt, made a more
vivid impression on the conqueror than the fantastic narra-
tons of Ctesins respecting India, to which August Wilhelm
von Schlegel, and prior to him Ste. Croix, ascribed so import-
ant en influence.}

In the preceding pages, we have attempted to give a brief
delineution of the seu as a means of furthering international
contact and union, and of the influence excreised in this re-
spect by the eatended navigation of the Pharnicians, Carthagie
nians, Tymheniang, and Ltruseans. We have further shown
how the Greeks, whose garitime power was strengthened by
numc;ouﬂ colonics, endcavowmed to penetrate beyond the basin
of thaMlediterrunean towards the cast and the west by the
argmatisly eapedition from Ioleus, and by the voyage of
Col@us of Samos; and lastly, how the fleet of Solomon and
Ilirnm visited distant gold lands in their vnyages to Ophir
through the Red 8ca. The present section will lead us to the
mnteriol of a great continent, through different routes opened to
inland trade and river navigation. In the short period of
twelve years are compressed the campaigns in Western Asia
almd S_vrlt;lll, mﬁ the battles of the Granicus, and the . of

ssus; the taking of Tyre, and the casy conquest ‘ﬁym;
the Pcrsioo-Bubyloniany:nmpaﬁgn. wm the dominion of the
Achomenide was aunihilated at Arbela, in the plain of
Gauﬁxmela; the expedition to Bactrin and Sogdiana,
the Hindoo Coosh and the Jaxartes (Syr); and Iastly, the bold s
advance into the country of the five rivers, the Pentapotamia
of Western Jndia.  Alexander founded Greek colonies almost
everywhere, and diffused Greck manners and customs over the
® Blahr, Aristotelia, th. il. 8 114, - ‘

4 Bte. Croix, Examen evitique des Historiens d'Alexand 3.
(Schlogel, Ind. Bibliothek, bd. i. &. 150,) e
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wast tracts of land that extend front the Temple of Ammon in
the Lybian Oasis, and from Alexandria on the Western Delta
of the Nile to Alexandria on the Jaxartes, the present Kho-
djend in Fergana.

The cxtension of the sphere of new ideas—and this is the
point of view from which the Macedonian expeditions, and the
prolonged duration of the Bactrian empire, must be considered-—
was owing to the magnitude of thespnce made known; andtothe
variety of climates manifested from Cyropolis on the Jaxartes
(in the latitude of Tiflis and Rome), to the castern delta of
the Indus at Tira, under the tropic of Cancer. To these wo
may further add the wonderful diversity in the configuration
of the country, which alternated in luxurious and fruitful dis-
tricts, in arid plains and snow-crowned mountain ranges; the
novelty and gigantic sizc of animal and vegetable forms; the

ct and geographical distribution of races of men of various
our; theactual contact with Onentalnationsin some respects

so highly gifted and enjoying a civilisation of almost primitive
sntiquity, and an acquaintance with their religious myths,
systems of philosophy, astronomicgd knowledge and nstro-
logical phantasies. In no age, excepting only the cpoch of
the discovery and opening of tropical America, cightren cen-
turies and a half later, has there been revealed, at one ‘ume and
to one race, a richer field of new views of nature, ur a grenter
mass of materials for laying the foundation of a physical know-
ledge of the earth, and of comparative cthnologieal science.
The vividness of the impression thus produced is testificd by
the whole literature of the west, and is also manifested by the
doubts—such as accompany, in all cascs, an appeal to the
imagination in the description of natural scencry—which were
. exoited in Greek, and subsequently in Roman writers, by the
narrations of Megasthencs, Nearchus, Aristobulus, and other
companions of Alexander's campaigns. These narrators,
influenced by the tone of fecling characteristic of their age,
» mnd closely connecting together facts and individual opinions,
have enced the varying fate of all travellers; meeting at
first with bitter animadversion, and subsequently wita a
milder t. Thohtt;rhazbee?moreﬁ-equentmourm
, singe a more profound study of Sanserit, a more generat
gzwle? of ical names, the discpvery of Bactrian
ecing in Topes, and, a all, an actual acquaintance with tho
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country and its organic productions, have placed more correst
elements of information at the disposal of the eritio than those
yielded to the partial knowledge of the cavilling Eratosthenes,
or of Strabo and Pliny.*

If we compare, according to differences in longitude, the
length of the Meditcxrancan with the distance from west to
east, which tes Asin Minor from the shores of the
Hyphasis (Beas), from the Altars of return, we shall perceive
that the geographical knowledge of the Greeks was doubled
in extent in the coursc of a few years. In order to define
more accurately that which we have termed the mass of
materials, added to the sciences of natural philosoghy and
physical geography, by the different campaigns and by the

® Compare Schwanbeck, “de fide Megasthenis et pretio,” in his edi.
tion of that writer, pp 59 77. Mogasthenes ficquently visited Palibo-
thra, the court of the King of Magadha Ile was decply initiated in the
etudy of Indian chronology, and relates “how, in past times, the All
had three times come to freedom* how three ages of the world had run
their course, and how the fourth had begun in his own time”
Indische Alterthumskunde, bd. i. 8. 510). Hesiod's doctrine of four agos
of the world, as connccted with four great clementary destructions,
which ther embrace a period of 18028 years, is also to be met with
among' E exicans, (Humbholdt, Vues des Cordilldres (¢ Monumens
des ndigénes de U Amirigque, .0l pp. 119-129) A remarkable
proof of the exactness of Megasthenes, has been discovered in modern
times by the study of the Rigreda and of the Mahabharata, Consult
what Mepasthencs relates concerning “ the land of the long-living
bicased Yeings” in the most northern parts of India,—the land of Tttarae
kuru (probably.north of Kashmeer, towards Belurtagh), which, according
to his Greek views, he associates with the supposed “ thousand years of
thelife of the Hyporboreans.” (Lassen, in the Zeitschrift fir die Kunde
des Morg es, bd, ii. 8. 62) A tradition mentioned by Ctesias
(who has been too long esteemed below his merits), of a sacred place in
the northern descrt, may be noticed in conncetion with this point. (Ind.,
cap, viil. eds Buhr:fp. 249 and-285). The martichoras mehtioned by
We (Hist. de Animal., ii. 8, § 10; t. i. p. 51, Schneider), the griffin
half eagle and half lion, the kartazonon noticed by ZEliap, and a ene.
horned wild ass, are certainly spoken of by Cteaiss as real anlmals; thoy
were not, however, the creations of his inventive fancy, for ho mistook, as
Heeren and Cuvier have remarked, the pictured forms of eymbolical
Il iving 1. the remote yort of ‘Todin T Trore i howeren, 3p Gutg:
@ rem of ere is, however,
nayt has well observed, mach difficulty in iden mmu.-:ldm-
:lth Peruepolitan ly_n;l;ooll). (Creuzor, Religions de T Antiquilé; nolsy
/] P. o, .
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ocoloninl institutions of Alexander, I- would first refer b
ﬂwdim::finthefomofthemﬂh‘nmst which bhas,
howerer, only been more specially mado known to us by the
cexperiments and researches of 1ecent times.  In the countries
theough which he passed, low lands, deserts, and salt steppes
devoid of vegetation (as on the north of the Asferah chain,

which is a continuation of the Thinn-Schan, and the four
cultivated alluvial districts of the Euphrates, the Indus, Oxus,
and Jaxartes), contrasted with snow-clad mountains, Laving
an elevation of nearly 20,000 fect. The Hindoo Coosh, or
Indian Caurasus of the Macedonians, which is a continuation
of the North Thibetian Kouen Lun, west of the south trans.
verse chain of Bolor, is divided in its prolongation towards
Herat into two great chains bounding Kafiristan,* the southern
of which is the loftier of the two. Alexander passed over the
teau of Bamian, which lies at an clevation of about 8500
eet, aud in which men supposed they had found the cave of
Promctheust, to the crest of the Kolibaba, and beyond
Kabura along the Choes, crossing the Indus somewhat to the
north of the present Attok. A comparicon between the low
Taurie ehain, with which the Giecks were faniliar, and the
eternal snow surmounting the range of the Hindoo Coosh, and
which, according to Buincs, begins at an elevation’of 13,000
feet, must have given oceasion to a iccognition, on a mare
colossal scale, of the superposition of different zones of climate
und vegetation. In active minds ducet contact with the cles
mentary world produces the most vivid impression on thesenses.
And thus we find that Strabo has deseribed, in the most per-
feetly truthful characters, the passage acrows the mountainous
distriot of the Paropanisacie, where the army with difficulty

a passage through the snow, and where arborescen

vegetation had ceased.} ,

¢ [] ’
* T bavo considered these intricate orographical relations in my A 4ie
asngrale, t. ii, pp. 420-434, P w
+ Lossen, intheZeimerurdieKunde des Morgenl., bd. 1. s, 230.
axeeliess grographiet work s iciobla von' Aphamtan, T,
orographical worl 2 sichts von z 1842;
{oompare Steabo, lib. xv. p.725; Diod i, xvl. 83; Merm, et
hist., 1838, pp. 25 and 81; Ritter, Ueber Alexandors Feidzug am Indi-
X in the Abkandl. der Berl. Akad., of tho year 1829, s,
9; Droyuen, ng des hellcnist. Staatensystems, s. 014). 1 write,
Paropunisus, as it occurs in all the good codices of Ptolemy, and not Pare
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More certain knowledge was now tranamitted to the west
from the Macedonian colonies respecting those Indian pro-
duets of nature and art, which had hitherto been ounly imper.
feotly known from commercial intercourse, or from the narra-
tions of Ctesias of Cnidus, who lived seventeen years at the
oourt of Persia as physiciun to Artaxerxes Mnemon. Among
the objects thus made known we must reckon irriguted rice-
flelds, for whose cultivation Aristobulus gives special direc-
tions; the cotton tree, and the fine tissues and the paper for
which it® furnished the materials; spices and opium; wine
made from rice and the juice of palns, whose Sanserit name of
tala has been preserved in the works of Arrian;} sugar from
the sugar-cane,} which is certainly often confounded in the
Greek and Roman writers with the abaschir of the bamboo
reed: wool from the great Bombax tree:§ shawls made of the
Thibetian goat's hair, rilken (Serie) tissues;|| oil from the
white sesamum (Sanserit #ila), attar of roses and other per-
fumes; lac (Sanscrit /dAschd in the vulgar tongue lakkhia); ¥
and lastly, the hardened Indian wutz-steel.

rmlml. Lhave explained the reasons in mv Asie centrale, t. 1. pp. 114=
18. (See also Lassen, zur Qesch der Griechischen und Indosiythis-
chen Konigel « 128.)

* Btrabo, lib. xv. p. 717, Casauh, 4

% T'ala, the name of the paln boruseus flabelliformie, which is very
characteristically teimed by Amaraunha, “a hing of the grasses,”
Arrian, Ind., vii. 3. '

1 The word tubaschir is deduced fromn the Sanserit tvakkachird (bark
milk), In'1817,.n the historical additions to my work De dist)thu-
hone geographica plantarum, secundum coels, temperiem et alérius
dinem montium, p. 215, 1 drew sattention to the fact, that the
companions of Alexander learit to know the true sugar of the sugara
cane of the Indiany, as well as the tabaschir of the bamboo. (Strabo,
lib. xv. p. 698, Peripl. maris Erythr., p. 9) Moses of Chorene,
who lived in the middle of the 5th century, was the first (Gevgr., @,
Whiston, 1786, p. 364) who circumstantially described the preparation
ocgl sugar from tho juice of the saccharum oficinarum, in the province of

Orasan,

§ Strabo, lib, xv. p. 694. .

Il Ritter, Krdimnde von Asien, bd. iv, 1, 8. 487; bd. v, 1, & 698;
Lassen, /'nd. Alierthumskunde, bd. 1. 8. 817-393, The nnlge in Arle
tolle's Hist, de Animal.,, v. 17 (t i p, 200, ed. Schnocider), relating to
the web of a great horned caterpillar, refors to the island of Coa.
. :; "l;hnl Adrxog xpu;u.ifwog in the Perip/. maris Brytkr., p. 6 (Laskeny

LY
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Besides the knowledge of these products, which soon be-
same objects of universal commerce, and many of which were
rted by the Seleucidm to Arabia,® the aspect of a richly
embellished tropical nature s%leedily yielded the Greeks enjoy-
ments of another kind. e gigantie forms of hitherto
unknown animals and plants filled their imaginations with the
most exciting images. Writers, whose dry scientific style is
usually devoid of all animation, became poetic when they
described the characteristics of animals, as, for instance, ele-
phants, or when they spoke of the height of trefs, whose
summits cannot be reached by the arrow in its flight, and
whose leaves are larger than the shiclds of the infantry, of ¢ the
bamboo, a light feathery tree-like grass,” * cach of whose’
Jjointed parts (internodia) may serve for a many-oured keel,”
or of the Indian fig-tree that takes root by its branches, and
whose stem has a diameter of twenty-cight feet, and which, as
loe:fe;icritus remarﬂ]:;d, with much truth e(tlo ]:mture, forms 1;;1?
canopy similar to a tent, supported by numerous pi
lars.” 'The tall arborescent ferns, which, according to my
opinion, constitute the greatest ornament of tropical scenery,
are never mentioned by Alexander's companions,} although
they speak of the noble fan-like umbrella palm, and the d‘:‘%-
cate and over fresh green of the cultivated banana.§

* Plin,, Hist. Nat., xvi. 82. (On tho introduction of rare Aslatic
ta into Egypt, by the Ptolemies; see Pliny, xii. 14 mnd 17.)

+ Humboldt, De distrid. geogr. plantarum, p 178, .

T I havo often corresponded since the year 1827 with Lawmen, on the
remarkable passage in Pliny, xn. 6 —* Major alia (arbor) pomo ct
wusvitate precellentior, quo sapientes Indorum vivunt. Folium alas
gvium imitatar, longitudine trium cubitorum, latitudine dufim. Frue-
tum cortice mittit, admirabilem sucer dulecdine ut uno quaternos satiet,

nomen pale, pomo ariene.” The following is the result of

learned friend’s investigation; “ Amarasinha places the banana
gm pieang) at the head of all nutritive plants,  Among the many
t names which he adduces, atc varanabuscha, bhanuphala (sun

#rult), and moko, whence the Arabic mauza. Phala (pala) is fruit in
ﬂ“ﬂ' and it is therefore only by a misunderstanding that it has been
en for the name of the plant. In Sanscrit varana without buscha is
not used as the name of tho banana, although the abbreviation may have
been chamctoristic m»;;nhr Varana would be in Greek
obapeva, which is y not very far removed from ariena.” (Com-
pare Lamen, IM.Altaﬁumbuude.bd..iég. 262; my Kseas politioue
wur la Noun. Zspagne, t. il 1837, p. 382; and Relution hist., t. L p, 491.)
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., The knowledge of a great portion of the earth may now be
waid tg have bocn opened for the first time. The objective
world to assume @ preponderating force over that of
mere subjective creation, and while the fruitful seeds yiclded
the and literature of the Grecks were scattered
by the conquests of Alexapder, scientific observation and
the systematic arrangement of the knowledge already acquired,
wero clucidated by the doctrines and expositions of Aristotle.*
‘We here indicate a happg'm(;oincidenee of favouring relations,
for, at the very period when a vast amount of new materials
was revealed to the human mind, their intellectual conception
was at once facilitated and multiplicd through the direction
given by the Stagirite to the empirical investigation of facts
in the domain of nature, to the grofound consideration of spe-
culative hypothesis, and to the development of a language of
science bascd on styict definition. Thus Aristotle must still
remain for thousands of years to come, as Dante has grace-
fully termed him,
“ il maestro di ~olor che sanno.”t

The Yelicf in the direet carichment of Aristotle’s zoological
knowledge, by means of the Maccdonian campaigns, has, how.
ever, cither wholly disappeared, or, at any rate, been rendered
extremely uncertain by recent and more carefully conducted
rescarches. The wretched compilation of ulife of the Stagi-
rite, which was long aseribed to Amnmonius, the son of Her-
mins, hag contributed to the diffusion of many erroucous
views, and amongst others to the belief that} the philoaﬁpher
accompanicd his pupil as far at least as the shores of the Nile.§

The chemical connection of the mourishing amylum with sugar was
dotected Loth by Prosper Alpinus and Ald-Allataf, and they sought4o
explain the origin of the banana, by the 1nsertion of w or
the sweot date fruit, into the root of the colocasia (Abd- , Relation
de U Egypte, trad. par Silvestre de Sacy, pp. 28 and 105).

* Compare, on this epoch, Wilhelm von Humboldit's work, Ueber
dic Kawr-Sprache und die Verschiedenheit des menschlichen Sprach-
bawes, bd i s ccl. and ccliv; Droysen, Gesch. Alexanders des Gr., 4.
547; and hellenist. Staatensysiem, s, 24, N

% Dauto, Inf,, 1v. 180,

% Cumpare Cuvier's assertions in the Biographis univereelle, ¢. if,
1811, p. 458 (and unfortunately again ropeated in the edition of 1843, t.
i p. 210), with Stahr'y Aristotelie, th. f. & 15 and 108,

Cuvier, when he was engaged on the Life of Aristotle, inclined th
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The great work on animals appears to have been written
only o short time aftor the Meteorologica, the date ofywhich
would seem. from internal cevidence,* to fall in the 106th,
or, at the latest, in the 111th Olympiad, and, therefore, efther
fowteen yeurs before Aristotle came to the court of Philip,
or, at the furthest, three years before the passage across the
Granious. It must, however, be admitted, that some few
facts may be advanced as evidence against this assumption
of an carly completion of the nine books of Aristotle's history
of unimals. Among these must be reckoned the accurate
knowledge possessed by Atistotle of the elephant, the bearded
horse-stag (Ph(i)ppdapl\us). the Bactiian two-humped camel, the
Lippardion, supposed to be the hunting-tiger (guepard), and
the Indian buffalo, which does not appear to huve been intro-
duced into Furope before the time of the Orusades.  But here
it must be remarked, that the native place of this large and
singular stag, having a horse’s mane, which Diard and Duvan-
col sent from Iastean India to Cuvier, who gave to it the
name of Crrvus eristolilis, is, according to Aristutle's own
account, not the Indian Pentapotamia traversed by Alegander,
but Arachosia, west of Candalur, which, together with (Ged:o-

the belief of the philosopher having accompanied Alexanddr to» Egypt,
“ whence,” he nays, “ the Staginte must have brought back to ‘Athens
(Olymp. 112, 2) all the matenals for the ustoria Animahum® Suhse
quently (1630) the distinguished French naturalist abandomed this
opinion; because after a more carcful examination he remarked, “ that
tho deseriptions of Bgyptuan aniuuls were not sketched fram life, but
from notices by Horodotus” (Nue also Cuvier, Historre des seirnces
aturelles, publiGe par Magdeleme de Saint Agy, t i 1841, p, 136.)

* To these nternal indications belons the statement of the perfert insu-
lation of the Caspian Sea; the notice of the gieat comet, whivh appeared
under Nicomachus whon holding the ofice of Archen, Olymp, 109, 4
{according to Corsim), and which is not to be confounded with that which
voh Boguslaweki has Intely named the comet of Aristotle (under the

Asteus, Olymp. 101, {; Anstot, Mreteor, lib i. cap. 6,10; vol.
i. p. 895, ldoler; and wlich is provably identical with the comets of
1605 and 1843Y); and lastly the mention of the destruction of the tem-
ple at Bpheaus, as well as of a lunar 1a1mhow, seen on two occasions in
the oourse of fifty yoars. (Compare Schncider ad Aristot. Hist. de Ani-
snalibue, vol. i. pp. xl. xlii. cin. and cxx , Idcler ad Aristot. Meteor., vol.
i.p. x,; and Humboldt, Ase cent,, £ 1i. p. 168) We know that the
Hisoria Animalium “ was written later than the Meteorologica,” from
the fuct that nllusion is made 1n the last-named work to the former ne
W & work about to follow (Meteor,, L 1. 8, and iv. 12, 18\
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sin, constituted one satmgy of ancient Persia.* May not the
knowledge of the form and habits of the animals above referred
to. and which, for the most part, was comprised in short
notices, have been transmitted to Aristotle, independently of

* The five animals named in the text, and especially the hippelaphus
(Imm-lbf with a long mane), the hippardion, the Bactrian camel and
the buffalo, are instanced by Cuvier as proofs of the later comnposition
of Aristotle’s Histvria Animalium (Hist. des Sciences Nat., t. i, p.
154). Cuvier, in the fourth volume of his adinirable Recherchea sur les
Ossemens foosiles, 1823, pp. 40-43 and p. 502, distinguishes between
two Asiatic stags with inanes, which he calls Cervus hippelaphhs and
Cervus aristotelis. 1le originally regarded the first pamed, of which he
had seen a living spocimen in London, and of which Diard had sent
him skins and antlers from Sumatra, as Aristotle’s hippelaphus from
Arachosia (Hist. de Animal,, ii. 2, § 3, and 4, t. i pp. 43, 44, Nchneider) ;
but ho afierwards thonght that a stag’s hoad, sent to him from Bengal by
Durvaucel, agreed still better, according to the diawing of the entire lurge
animal, with the Stagirite’s description of the hippelaphus. This stag,
which is indigenous in the mountains of Sylhet in Bengal, in Nepaul,
and in the conntry cast of the Indus, next reccived the name of Cervus
arstotena,  If, iv the saane chapter in which Aristotle speaks generally
of unimals with manes, the homo-stag (Kyuicervus), and the Indian

. guepardsor hunting tizer (Felis jubuta), are botn understood, Schneidor
(t. iii. p. 6G) considers the rcading mawiior preferable to that of 7o
imxdpdior, The latter reading would be best interpreted to mean the
giraffo, as Iallay also conjecturer (Spreiley. Zool., tase. i, p. 4). 1t Aristo-
tle had hunself rcen the guepard, and not mercly heard it deseribed, how
could he have faled to notice non-retractile claws in a feline animal }
It is also surprising that Aristotle, who is alwuys so accurate, if, as

August Wiilhelm von Schlegel maintains, he had a menagerie near his
residonce at Athens, and had bimsclf' diswected one of the Elephants
taken at Arbela, should have failed to deseribe the small opening near the
temples of the animal, where at the rutting season & strong smelliug fluid
s secreted, otten alluded to by the Indian pocts. (Schlegel's Judische
Bibliothek, bd. i. 8. 163-166.) I notice this appurently trifling circum-
stanoe thus particularly, beeause the above-mentioned small aperture
wna made known to us from the accounts of Megasthones, to whom, never-
theless, no onc would he led to ascribe anatomieal knowledgo. (Ntraho,
1ib. xv. pp. 704 and 705, Casaub.) 1 find nothing in the different zoolo-
Flul works of Aristotle which have come down to us, that nocossarily

mplies his having had the opportunity of making direct observations on
ts, or of his having dissected any. Although it is mout probable

thet the flistoria Animalium was completed before Alexander's eam-’
paigns in Asia Minor, thero is undoultedly a possibility that the work
sany, as Stahr supposes (Aristotelia, th, 'ii. 8. 98), have continuved to
raosive additions until the cud of the authors life, Olymp. 114, 8, nnd
worefore three yours after the death of Alexander; but wo have ne
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the Macedonian campnigns, éither from Pereia or
which was the sent of a widely extended forcign’ &bif
intercourse? Owing to the utter ignorance that
this time of the E}r:jpnmtion of alcohol* nothing but th
and bones of animals, and not the soft parts capable of
tion, could be sent from remote parts of Asia to
However probable it may be that Aristotle reccived the fn
libernl aid from Philip and Alexandey for the o
his studies in physical science, for proeuring an i

number of zoological specimens both from Greece and the
nei%l;bouring scas, and for forming a collection of books, uniqué
in that age, and which passed successively into the hands, first
of Theophrates, and afterwards of Nelcus of Skepsis, we must,
nevertheless, regard the accounts of * the presents of eight
hundred talents, and the maintenance of ¥o many thousand
collectors, overseers of fish-ponds, and bird-kecpers,” as mere
exnggerations of a later period, or as traditions misunder.
stood by Pliny, Athenwus, and Elian.}

LI )

LY Y
direct evidence on this suhject. That which we posscas of the dorves-
pondence of Arintotle is undoubtedly not genuine (Stahrudh, 194—
208, th. ii. 8. 169-234), and Sclmeider says very confi (
Animal., t. i. p. x1), “ hoe enim tanquam certissimnm sumere, in lice-
bit, seriptas comitum Alcxandri notitias post mortem demus egis
fuigse vulgatas,”

* | have elsewherc ghown, that although the decomposition of sul-
phuret of mercury by distillation is described in Dioworitf: (Mat. med.,
v. 110, p. 667, Saracen), the fimt description of the distijjation of a
fluid (the distillation of fresh water from sca water,) is, however, 1o be
found in the commentary of Alexander of Aphrodisias to Aristotle's
work de Meteorol.; see my Eramen eritique de Chistoire de la Géogra-
phie, t. ii. pp. 308-316, and Joannis (Ihiloponi,) Grammatici in libro,de
Generat. et Alerandri Aphrod., in Meteorol, Comm. Venct., 1598 p.
97, b. Alexander of Aphrodisias in Caria, the learned comm r
of the Meteorologica of Aristotle, lived under Septimius Scverus gnd
Caracalla; and although he calls chemical apparatuses, xuixd dpyava,
et 8 %in Plutarch (de lside et Osir, c. 33), proves that
the word ie, applied by the Giceks to the Egyptian art, is not
derived from yiw. Hoofer (Histoire de la Chimie, t. i, pp. 91, 105,
and 219, t. ii. g;“llfo).

+ Compare Sai to-Otoix,_E’mmeu des Historiens d Alexandre, 1810,
&EOT: and Cuvier, Histoire des Scimnces naturelles, t. i. p. 187, with

neider, ad Aristot. de Historid Animalism, t. i. pp. xlil-xlvi, and
Stahr, Aristotclia, th. 1. 8. 116-118, If, therefore, the transmirsdbm of
specimens from Egypt and the interior of Auis Hcems to be highly i
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+ The Macedonian campaign, which ed so ond
beautiful a portion of thlc:menrth to theoymzlucnce om sole
highly.gifted race, may, therefore, certainly be regmded, in
the strictest sensoe of the word, as a scientific expedition; and,
wmoreover, as the first in which a conqueror had surrounded
himself with men learned in all departments of scicnce, as
naturalists, geometricians, historians, philosophers, and artists
The results that we owe to Avistotle ure not, however, solely
to bo referred to his own personal laubours, for he acted also
through the intelligeng men of his achool who accompanicd
the eapedation.  Amongst these shone pre-eminently Callisthe-
nes of Olynthus, tho ngar Kimsman of the Stagirite, who had
already, before the esmpaign,*omposed & work on_botany,
aud a treatisc on the organs of vison. Owing to the rigid
austerity of his smorals, and the unchecked freedom of his
speech, he was regarded with hatred by Alexander himself,
who had ulrecady fallen from his noble and clevated mode of
thought, and by the flattercrs of the prince. ('allisthenes
undguntedly preferred liberty to life, and when in Bactria he
was implicated, although guiltless, in the conspiracy of Ilermo-
laus and the prges, he became the unhappy ozcasion of Alex-
ander’s chasperation against his former instructor. Theo-
phrastes, the warm friend and fellow disciple of Callisthenes,
had the gencrosity to undartake his defence after his fall.
Of Aristotle we only know that he 1ccommended prudence to
his fricnd before his depurture, for being, as it would appear,

»
probable, jet the latest wintinas of our great anatomist Johannes
Muller, rhow with what wondcrful dihiewy Aristotle dissccted tho
fishes of the Grcek seas.  Sce the leained tieatise of Jobannes Muiller,
on the adheicuce of the ovam o the uterus, in ono of the two species
of the genus Mustelus living in the Mediteriancan, which in ita foelal
state posscsees 8 placenta of the viteline vesicle connected with the
uterine placcuta of the mother, and his 1escarches on the yaAedg Aeiog
of Aristolle in the Abhandl. dcr Berliner Alad. aus d. J. 1840, s,
192-197. (Compare Aristot. JfIi.{ Amnim., vi, 10, and de Geuer.
Anim, iil. 8.) The distinetion and detailed analysis of the species of
cuttlo-fish, the description of the teeth of ruils, and the orpans of other
gasteropodes, all testuty to the delicate nicety of Auistotle’s onn aoatonn-
cal examinations. Oomim'e Ihet. Anim., iv. 1 and 4, with Lebert in
Muller's Archiv der Physiologie, 1846, . 463 aud 467. I, mysclf, in
1797, called the attentipn of modern naturalisis to the form of sudils
teeth’;onlee my Versuche diber die yereizte Muskel und Nervenfuser, bd
. 261,
2 x
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fimiliar with & court-life, from his long sojourn with Philip of
Macedon, he counselled him to ** converse as little as possible
with the king, and where neccssity required that he should do
80, always to coincide with the views of the sovereign.”*

Aided by the co-opcration of chosen men of the scheol of
the Stagirite, Callisthenes, who was alrcady conversant with
nature before he left Greeee, gavesa higher direction to the
investigations of his companions in the extended sphere of
observation now first opened to thema.  The richness of vegeta-
tion, and the diversity of animal forms, the configuration of the
soil, and the periodical rising of great rivers, no louger sufficed
to engage cxclusive attention, for the time was come when
man and the Jifferent races of mankind, in their manifold
grodations of colour and of civilisation, could not fail to be
regarded, according to Aristotle’s own expression,t *“as the
central point and the object of all creation ; and as the beings in
whom the divine nature of thought was first made manifest.”
From the little that remains to us of the narratives of Onesi-
critus, who was so much censured in antiquity, wo find that
the Macedonians were astonished on penctruting far to the
east to meet with no African, curly-haired negroes, although
they found the Indian races spoken of by Ilcrodotus as “ dark.
coloured, and resembling Ethopians.””} The influence of the
atmosphere on colour, and the different effect produced by dry
and moist winds, were carcfully noticed. In the carly
Homeric ages, and even long after that period, the depend-
ence of the temperature of the air on latitude wasSwhelly
unknown, and the relations of cast and west then constituted
the whole thermic metcorology of the Grecks. The countries
lying to the east were regarded as near the sun—sun lands,
and the inhabitants as * coloured by the near sun-god in his
course with a sooty lustze,§ and their hair dried and crisped
with the heat of his rays.”

* Valer. Mazim., vii. 2; “ut cum Rege aut rarisshne aut quam
Jjucundisaimr Yoqueretar.”
+ Aristot,, Polit, i. 8, and Eth. ad Eudemum, vii. 14,

Strabo, 1ib. xv. pp. 690 and 695. Herod., iii. 101.

Thus says Theodectcs of Phaselis, sce % 362 —Northern tracts of
ndwero considored to lie more towards the West, and southern countrics
to the Bast. Consult Volcker, Ueber IHomerische Geographie und
Welthunde, . 43 und §7. The indefinite meaning of the word Indics,
cien at that age, as co: ed with ideas of pourtion. of the complexion of



INFLUENCE OF THE MACEDONIAN CAMPAIGNS. #§31

Alexander's campaigns first gave occasion to a comparison,
on a grand scale, between the sA.fri(mn races which predomi.
nated so much in Igypt with the Arian races beyoud the
Tigris and the ancient Indian Aborigines, who were very
dark-coloured, but not woolly-haired. The classification of
mankind into varietics, and their distribution over the surface
of the carth, which is to be regarded rather as a consequence
of historical events thun as the result of protracted climatic
relations, (when the types have been once firmly fixed,) together
with the apparent contradiction between colour and places of
abode, were subjects that could not fail to produce the most
vivid impression on the mind of thoughtful observers. We
still find, in the intetior of the great Indian continent, an exten-
sive territory, which is inhabited by a population of dark,
almost black Aborigines, totally different from the lighter-
coloured Arian races, who immigrated at a subsequent period.
Amongst these we may reckon as belonging to the Vindhya
races, the Gonde, the Bhilla 1n the forest districts of Malava
and Uuzerat, and the Kola of Orissa. The acute observer
Lassen regurds it as probable, that at the time of Herodotus,
the blach Asiatic races, *“the Ethiopians of the sun-rising,”
which resembled the Lybians in the colour of their skin but
not in the charncter of their hair, were diffused muc s further
towards the noith-west thon at present.*  In like manner, in
the ancient Egyptiun cmpire. the actunl woolly-haired negro
races, which were so0 frequently conquered by other nations,
moved Rheir scttlements far to the north of Nubia.}

the inhabitants, aud of precious produets, contributed to the oxtension
of these meteorological hypotheses; for Western Arabia, the countries
between Ceylon and the mouth ot the lndus, Troglodytic Ethiopia, and
the African myrrh and ciunamon lands south of Cape Aroma, were all
termed Iadia. (Humhboldt, Lvamen crt., 1. il p. 83.)

* Laossen, Ind. Altcrthumehunde, bd. i, 8. 369, 372-3735, 879, und
389; Rittcr, dsien, bd. iv. 1,8 446.

+ The geosraphical distribution of mankind cun no more be deter-
mined in entire continents by deprees of latitude, than that of plants
and anunals. The aaiom advanced by Prolemy (Geogr., lih. i cap.
2', that nerth of the parallel of Agisyinla, there are po ciephants,

inoceroacs, or negroes, ie entirely unfounded (Kramen critique, t. A,
P 39). The doctrine of the universal influence of the soil aud climabe
on the intellectunl capacities and on tho civilisation of maukiud, waa
peculiar to the Aloxandrian school of Ammonius Sskkes, snd more aape:
cially to Longinus, " See Proclus, Oogmeut. in Jva., p. 50,

" - 2N
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The enlargement of the sphere of ideas, which arose from the
contemplation of numerous hitherto unobserved physical pheno-
mena, and from a contact with different races, and an acquaint-
ance with their contrasted forms of government, was not, unfor-
tunately, accompanied by the fruits of ethnological comparative

hilology, as far as the latter is of o philosophical natwre
pending on the fundumental rclations of thought, or is
simply historical.# 'This species of inquiry was wholly un-
known to classical antiquity. But, on the other hand, Alex-
ander’s cxpedition added to the science of the (irecks those
materials yiclded by the long accumulated knowledge of more
anciently civilised nations. I would here especinlly refer to
the fact that, with an increased knowledge of the carth and
its productions, the Grecks likewise obtamed from Babylon =
considerable accession to their knowledge of the heavens, as
we find from rccent and carcfully conducted invéstigations.
Tho conquest of Cyrus the Great had certainly greatly dinu-
nished the glory of the astranomical college of the privsts in
the Oriental capital. The terraced pyramid of Belus (at once
a temple, a grave, and an observatory, from which the hours
of the night were proclaimed) had Leen given over to de-
struction by Xerxes, and was in ruins at the time of the
Mneedonian campaign. But from the very fact of the disso-
lution of the close hierarchical caste, and owing to the forma-
tion of many schools of astronomy,} Callisthenes was enabled

* fiee Qeorg. Curtius, Die Sprachvergleichung in threm Vewhdlinisa
eur classichen Philologie, 1845, 8 b5~7, and his Bildung der Tem-
pora und Modi, 1846, 8. 3-9. (Compare also Pott’s Article, Jndu-
germanischer Sprachstamm, in the Allyem. Encyklopudie of Emseh
and Gruber, sect. ii. th. xviir. 8. 1-112,) Investizations on lan
guage in general, in as far as they touch upon the fundamental relations
of thought, are, however, to be found in Arstotle, where he develops
the connection of categories with grammatienl relations. Sce the umi-
nous statement of this comparison in Adolf Trendelenburg’s Histor.
Heitrdge sur Philosophie, 1846, th. i. 8, 23-82.

4 The schools of the Orchenes and Borsipenes (Strabo, lib. xvi. p.
%30). In this passage four Chaldean mathematicians are indicated by
name, in conjunction with the Chaldean astronomers. This cireum-
stanoe 'is so much the moro important in a historical point of view,
besause Ptolemy always mentions the dbscrvers of the heavenly bodies.
under the collective name of Xaldaios, as if the observaiionsat Babylon
were only mado collectively in collegiate bodics (1deler, Handbuch der
Chronoloyie, bd. 1. 1825, 8. 198).
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\and as Simplicius maintains, in accordance with the advice of
Aristoltle) to s_enél (? Greeee obwnm;ionsl ;gathe stn.)m for &
very long perio orphyrius says for cars) before
Al?xn.ndcr‘s entrance i:ll,toyr];abyloz,s Ol 112, 2. y The carliest
Chaldean observations mentioned bfv Almagost (probably the
oldest which Ptolemy found available for his object), only go
back 721 yecars before our era, that is to say, to the first
Messenian war. It is cortain * that the Chaldcans knew the
mean motions of the moon with an exactness which induced
the Grecek astronomers 1o employ their ealeulations for the foun-
dation of u lunar theory.”* The planctary observationsto which
they were led by their ancient love of astrology, appear also to
have'been used for the true eonstruction of astronomical tables.

The present is mot the place to decide how much of the
Pythagorean views regarding the truc structure of the heasens,
the course of the plaucts, aud of the comets which, according
to Apollonius Myndius return in long regulated orbits,| may
be due 1o the Chaldeans. Strabo calls the mathematician,
Seleucus, a Babyloniun, and distinguished him in this manner}
from the Trythreean, who measured the tides of the sca. It
is sufficient 1o remark that the Greck zodiae was most probably
taken fiom * the Dodecatemoria of the Chaldeans, and that,
according to Letronne’s Liportant investigations,§ it docs not

* Idcler, op. cit,, bd. i. » 202, 206, und 218. When a doubt is
advanced resarding the astronomical observations said to have heen
#ent by Callisthenes from Babylon fo Greeee, on the ground that there
is no trgee of thesc obmervations of a Chaldean priestly custe to be found
in the writings of Arivtotle (1) lambre, /{wt. de ' Adronomie ancienne, t.
i. p. 308), it is forgotten that Aristotle. in speaking (De Celo, hib. i, cap,
12) of an occultation of Marhy the Moon, obscrved by himself, exp
adds, that “ similar observations had heen mado for many years ou the
other planeis by the Lgyplians and the Babylonians, many of which
have como to our knowledge.” On the probable use of astronomical
1ables by the Chaldcans, sce Chasles, in the Comptes rendus de U'Adca-
démie des Sciences, t. xaiii. 1646, pp. 852-864.

+ Neneen, Neal. Quest., vii. 17.

1 Compare Strabo, lib. xvi. p. 739, with lih, iil. p. 174,

§ These investications were made in tho year 1824 (ree Gum,
Religions de U Antiguité, ouvraye traduit de U 4dllemand de I A
t.1.pt.2,p.928). Seca morerecent notice by Lotronno, in the Journal des.
Savans, 1839, pp. 838 and 492; anwell as the A4 nalyse critigue des B
scntations zodiacalesen Bgypte, 1846, pp.'15 and 84. (Compare with
Idcler, Ueber den Urspruny des Thierkreises, in the Abhandlungen der
Akademic der Wisvenschaflen zu Berlin aus dem Jahr. 1838, a. 213
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go further back than to the beginning of the sixth century
before our cra.”

'The direcet result of the contact of the Hellenic racos with
nations of Indiun origin at the time of the Macedonian expe-
dition is wrapped in obscurity. In a scientific point of view
the gain was probably inconsiderable, since Alexander did not
advance beyond the Hyphasis, in the land of the five rivers
(the Pantschanada), after he had traversed the kingdom of
Porus between the Hydaspes (Jelum), shirted by cedurs® and
the Acesines (Tschinab); he reached the point of junetion,
howevcr, between the Iyphasis and the Satadru, the Iesi-
drus of Pliny. Discontent amongst his troops, and the gppre-
hension of a grencral revolt in the Persian and Syrian provinces,
forced the hero to the great catastrophe of his 1cturn, not-
withstanding liis wish to advance to the Ganges. The coun-
tries traversed by the Maccedonians were oceupied by races
who were but imperfeetly civilised. In the terntories inter-
vening between the Satadru and the Yamuna (the district of
the Indus and Ganges), an insignificant river, the sucred Naras-
vati, constitutes an ancicut classieal boundary between the ** pure,
worthy. pious” worshippers of Brahma in the cast, and the *im-
pure kingless” tribes in the west, which are not divided into
castes.t Alexander did not, therefore, reach the true seat of

# The magnificent groves of Cedrus deodvara, which arc most fro-
quently met with at an elevation of from 8,000 to nearly 12,000 fect
on the Upper Hydaspes (Bohut), which flows through the &’ilgrim’s
+lake in the ;:'lj:ine valley of Kashmeer, supplied the niaterialy for the
floet of Noarchus (Burnes’ T'rawcls, vol. 1. p. 60). Tho trunk of this
codar is often forty feet in circumiference, according to the obwer vation
of Dr. Iofimeister, tho companion of Prince Waldemar of I'russia,
::!:L was unhappily too early lost to science by his death on the battle

Tassen, in his Pentﬂmtamia indica, pp. 25, 29, 57-62, and 77;
and aleo in his Indische Alterthumskundg, bd. i. 5. 91. Betweon the
&mme n:irth-wes:ogf l)follgi, ml‘i the rocky Driwhmlvntfi there
to Menu's code of laws, Brahmavarta, s pricstly district,
h!lhnu. established by the gods themsclves; on the other hand, in
the wider sense of the word, Ar{?varta, the land of the worthy (Arisns),
in the ancient Indian geography the whole country east of
ndus, between the Ilimalaya afld the Vindhya chain, to the south

£

of whick the antient non-Arian aboriginal population began, Madhya-
Dow, the middle hand roferred to in the text, sge p. 15, was only a

|

on of Aryavarta, Compare my Asi¢ centrale, t. i p. 204, and
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higher Indian civilisation. Seleucus Nicator, the founder of
the great empire of the Seleucidew, genetratcd from Babylon
towards the , and cstablished political relations with
the powerful Sandrocottus (Tschandraguptas), by means of the
repeated missions of Megasthenes to Pataliputra.®

In thi® manner a more animated and lasting contact was
established with the most civilised portions of Mudhya-Desa
(the middle land). There were, indeed, learned Brahmins
living as anchorites in the Pendschab (Pentapotamia), but we
do not know whether those Brahmins and Gymnosophists
were acquainted with the admirable Indian system of num-
bers, in which the value of a few signs is derived merely from
position, or whether, as we may however conjecture, the
value of position was already at that time known in the
most civilised portions of India. What a revolution would
have been effected in the more rapid development and the
casicr application of mathematical knowledge, if the Brahmin
Sphincs, who accompanicd Alexander, and who was known in
the urmy by the name of Calanos,—or at a later period in ‘the
time ot Augustus, the Brahmin Bargosa.—before they volun-
tarily ascended the seaffold at Susa and Athens, could have
imparted to the Grecks a knowledge of the Indiun system of
numbers, in such a manner as to admit of its beiny brought
into general use!  The ingenious and comprehensive investi-

tions of Chasles have certainly shown that the methofl of
ﬁe Abacus or Algorismus of Pythagoras, as we find it explhined
in the®geometry of Boethius, was nearly identical with the
Indian numerical system basced upon the value of position, but
this method, which long continued devoid of practical utility
among the Grecks and Romans, first obtai general apphi-
cation in the middle ages, and especially when the zero
been substituted for a vacant space. The most’ bencficent
discoverivs have often required centuries before they were
recogniscd and fully developed.

Lassen, Ind. Alerthumak., bd. i. 8. 5, 10, and 93. The ancient Indian
free states, the territories of the “kingleas” (coudemned by orthedox
eastern poetn%i were (liituated between the Hydraotes and the H

nt Ravi an

th .
e %«, Indica, 3«1. Schwanbeck, 1846, p 17.
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EXTENSION OF THE CONTCMPLATION OF THE UNIVERSE
UNDLR THE TTOLLMIIb~~MUSLUM AT STCRAPEUM.—
PTLCULTAR CHARACTLR OF THI DIRICTICN OF SCICNCE
AT THIS PLRIOD.—LNCYCLOPA'DIC LLARNING.—GENE-
RATLISATION OF T Y/IWS O NATURL RESPLCTING
TIIT LARITE AND THIL RIGIONS OI' SPACL.

ArTER the dissolution of the Macedonian empire, which in-
cluded territorics in three continents, those germs were vari-
ously developed, which the uniting and combining syrtem of
ernment of the gicat eonqueror had cast abrond in o
gl‘itﬁzl sol.  The more the nationel exelusiveness of the Hel-
lenic mode of thoucht vanishad, and the more its ecreative
force of inspiration lost in depth and intensity, the greater
was the increase in the knowledge acquired of the connection of
phenomena by a more animated and eatensive intereourse with
o nations, as well as by a rational mode of generalising
vieWs of nature. In the Syrian kingdom, under the Attalidee of
Pergamus, and under the HScleucidae and the Ptolemies, leam-
ing was universally favow ed by distinguished ruleis.  Greeian-
Egypt enjoyed the advantape of politieal wnity, as well as that
of o geographical position, by wliuch the traffic of the Indian
ocean was brought within a fow miles of the Mediteirancan
by the influx of the Ai1abian Gulf from the Straits of Bab-cl-
deb 1o Suez aind Akaba (rumiing in the line of intugsettion
that inclines from south-south enst 1o north-north-west) *
The kingdom of the Scleucidee did not enjoy the same
advantage of maritime trade as (hat atforded by the form and
configuration of the territories of the Lagides (the Ptolemies),
and its stability was endangercd by the dissensions fomented by
the varions nations occupying the different satrapies. Tho
traffic carried on in the Scleucidean kingdom was besides
more an inland one, limited to the comse of rivers or to the
caravan routes, which defied all the natural obstacles presented
by snow-capped mountain chains, elevatcd plateaux, and
extensive . The great inland carnvan trade, whose
mogt valurble articlgs of barter “were silk, passed from the
interior of Asia, from the elevated plains of the Scres, north

* Sce p. 485, *
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of Uttara Kuru by the stony towsr* (probably a forified
caravansery), routh of the sources of the Jaxartes through the
valley of the Oxus to the Cnspian and Black Scas. On the
other hand, the principal traffic of the Ptolemaic empire was,
in the strietest sense of the word, a sca trade, notwithstanding
the animation of the navigation on the Nile, and the commu-
nieation between the banks of the river, and the artificially
eonstructed roads along the shores of the Red Sea. . According
to the grand views of Aleaander, the newly founded Egyptian
city of Alexandria and the ancient Babylon were to have con-
stituted the respective castern and western capitals of the
Macedonian empire; Babylon never, at any subsequent period,
realised these hopes, and the prosperity of Seleucia, which
was built by Seleneus Nicator on the Lower Tigris, and had
heen eonneeted b{ canals with the Euphrates,} contributed to
its entire downfall.

Three great rulers, the three first I'tolemies, whose rej
occupied o whole eentury, gmve oceasion, by their love of
seiencee, (heir hrilliant institutions, for the promotion of men.al
¢ulture, and their unrcnmitting endeayours for the eatension of
maritime trade, to an increase of knowledge reganling distant
nations and external nature hitherto unattained by any people.
This tecasure of gennine, seientific cultivation paseed figm the
Greek settlers in Egypt to the Romans.  Under Ptole Phi-
lndelphus, searcely half u contury after the death of Alexander,
and even before the first Punie war had shaken the aristoeratic
acpublic ®f the Carthaginuns, Alexandrin was the greatest
commercial port m the world, forming the neamest and most
commodions.route from the basin of the Mediterrancan to the
south-castern parts of Africa, Arabia, and India. The Itolemies
availed themselves with unprecedented success of the advan.
tages held out to them by a roate which bature had marked, as
it were, for a means of universal intercourse with the rest of the
world by the dircction of the Arabian Gulf,} and whose import-
ance cannot even now be duly appreciated until the savage vio-
lence of eastern nations, and the injurious jealousies of western
powers, shall simultaneously diminish. Evenafter it had become

* Comparo my geographical researches, iy Aste centrale, t. i. pp. 145
and 1510575 £ b p. 179, b »u PR

+ Plin,, vi, 26 (9.

% Seo Droysen, Gesth. des hellenstrschen Staatensystems 8. 749
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& Roman province, Egyps continued to be the seat of immense
wealth, for the increased luxury of Rome, under the Ceesars,
reached to the territory of the Nile, and turned to the universal
commerce of Alexandria for the chicf means of its satisfaction.

The important extension of the sphere of knowledge regard-
ing cxternal nature and different countries under the I’tolemies
was mainly owing to the caravan trade in the interior of
Africa by Cyrene and the Oases; to the conguest in Ethiopia
and Arabia Felix under Plolemy Evergetes: to the maritime
trade with the whole of the western peninsula of ITudia, from
the Gulf of Barygaza (Guzerat and Cambuy ), along the shores
of-Canara and Malabar (Malayavars, a ternitory of Malaya), to
the Brahminical sanctuaries of the promontory of Comorin
(Kumari),* and to the large island of Ceylon (Lanka in the
Ramayana, and known to the cotemporarics of Alexuuder as
Taprobane, a corruption of the native nume).{ Nearchus had
already materially contributed to the advance of nautical
knowledge by his laborious five months’ voyage slong the
coasts of Gedrosia and Caramania (between Pattala, at the
mouths of the Indus, and the Euphrates).

Alexander’s companions were not ignorant of the existence
of the monsoons, by which navigation was so greatly favoured
between the castern coasts of Africa and the northern and
westén parts of India. After haviug spent ten months in
navigating the Indus, between Nicwea on the Iydaspes and
Pattala, with a view of opening the river to a univesal traffic,
Nearchus hastencd, at the beginning of October (Qd., 118, 3),
to sail from Stura, at the mouth of the Indus, since he knew
thut his passage would be favoured by the north-east and
cast monsoons to the Persian Gulf along the coasts runuing in
the same o] of latitude. The knowledge of this remark-
gble local law of the direction of the winds subsequently
emboldened navigators to attempt to sail from Ocelis, on the

* Beo Lassen, Jndische Alterthumskunde, 1. i. 8. 107, 153-158.

* A corruption of Tdmbapanny, This Pali form sounds in Sansarit
T4mrapgrus. The Greck form 7' ie, gives half the Sanscrit (7dm-
bra, Tabre), and half rthe Pali. , op. cil., 5. 201; com Las-
sen, Dips. de Taprobane insulapp. 19.) The Laceadives (lakke for
lakecka, and dive for diwipa, one hundred thousand islands), as well as
the Maldives (Mulayadibu, islands of Malabar), were known to Alexan-
drian mariners. -
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Btrnits of Bab-el-Mandeb, across the open sca to Muzeris
(south of Mangolar), the great Malabar cmporium of trade, to
which produets from the casternt shores of the Indian penin-
sula, and cven gold from the distant Chryse (Borneo?), were
brought by inland trade. The honour of having first applied
the new system of Indian navigation is asciibed to an other-
wise unknown scaman named Ilippalus, but considerable
doubt is attached to the age in wlnch he lived.*

The history of the contemplation of the universe embraces
the enumeration of all the means which have hiought nations
into closer contact with one another, rendered larger portions
of the carth more accessible, and thus extended the spheie of
human Lnowledge. One of thc most important of these
means was the opening of a 10ad of communication from the
Red Sca to the Mediterranean, by means of the Nile. At the
point where the scarcely connceted continents present a line
of bay-like indentations, the excavation of n canal was begun,
if not by Sesostris (Rameses Miamoun), to whom Aristotle and
Strabo aseribe the undertaking, at any rate by Nehu, although
the work was 1chiuquished in consequence of the threatening
oracular denunciations dirceted against it by the pricsts.
Horodotus saw and dcseribed a canal completed by Darins ITys-
taspes, one of the Acheemenidie, which entered the Nil some-
what above Bubastus  This canal. after having fallen into deeay,
was restored by Ptolemy Philadelphus in <o perfeet 2 manner
that, although (notwithstinding the shilful arrangement of
\luig::a. %t was not navigable at all seasons of the year, it
nevertheless contributed to facihitate Ethiopian, Arabian, and
Indian conmmerce, at the tune of the Roman dominion under
Marcus Aurclius, or even as late ns Septiinus Severus, and,
therefore, a centwy and a half after its construction. A
similar object of furtheriing international communication
through the Red Sea led to a zealous prosecution of the works
necessary for forming & harbour in Myos Hormos and Berenice,

* Hippalus is not generally supposed to have lived earlier than the
time of Claudius; but this view is improbable, oven though under the first
Lagides, o great portion of the Indian products were only procured in .
Ambian markets. Tho south-wost nonsoon was, moreover, 1tself,
Hi[:nl\n, and a on of the Erythrean or Indian Occan, was hmﬂ
28 the Bea of H gﬁnﬂ. Letronne, in the Journal des Savans, 1818,
p. 405; Reinaud, Relation des Vogages dane Uinde, t.1 p xxX.
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which was connected with Coptos by means of an admirably
made artificial road.#

All these various mercantile and seientific enterprises of the
Lagides were based on an irrepressible striving to acquire
new territorics and penetrate to distant regions, on an idea of
conncction and unity, and on a desire to open a wider ficld of
action, by their commercinl and political relations. This
direction of the Hcllenic mind fo fruitful in results, and
which had been long preparing in silence, was manifested,
under its noblest type, in the elforts made by Alesander in his
campaign to fuse together the eastern and western worlds.
Its extension under the Lagides characterises the epoch which
I would here pourtray, and must be regarded as an important
advance towards the attninment of a knowledge of the universe
in its character of unity.

As far as abundance and variety in the objects presented to
the contemplation are cunducive to an inereased amount of
knowledge, we might certainly regard the intercourse existing
between Egypt and distant countries; the scientifie exploring
expeditions into Jthiopia at the expense of the government:}
distant ostrich! and clephant hunts; and the estublischment of

* Sce the researches of Letronne, on the construction of the canal
between the Nile and the Red Sea. tiom the tmie of Nehu o the Caliph
Omar, or during an interval of more than 1300 years, in the Revie
deux Mondes, t 3avii 1841, pp 215 235. Compare also Letronne, de
la Civilisation Lghp tienne depins Psanomitichus jusqu'd la conguéte
&’ Alexandre, 1845, pp. 16 19, -

*+ Meteorological speculations on the remote causes of the swelling of
the Nile gave occasion to some of these journeys; since, as Strabo
expresses it (lib. xvii. pp. 789 and %790), “ Philadelphus was constantly

ing new divensions and new objects of interest from a desire for
knowledge and from bodily weaknes.”

% Two hunting inscriptions, “ one of which principally records the
elephant hunts of Itolemy Philadelphus,” were discovered and copied
from the colossi of Abusinbel (Tbsamibul) by Lepsius during his Egy!rt.inn
Jjourney (compare, on this subject, Straho, lib. avi. pp. 769 and 770; Aliah,
De Nat. Antm., iii. 24, and xvii. 3: Atheneeus, v. p. 196), Although In-
dian ivory was an article of export from Barygaza, according to the Peri-
plus maris Erythrei, yet, from the stalement of Cosmas, ivory would also
[ to have been exportrd from Ethiopia to the western peningula of
lmr Elephants have withdrawn more to the south in Eastern
alwo aince ancient times. According to the testimony of Polybius (v.
84), when African and Indian elephants were opposed to cach other on

‘ of battle, the sight, smell, and cries of fhe larger and stronger
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menageries of wild and rarc animals in the “ king’s houses of
Bruchiwn,” as means of incitcment towards the study of natural
history,¥ and as amply sufficient to furnish empirical science
with the materials requisite for its further development; but
the peculiar character of the Ptolemaic period, as well as of
the whole Alexandrian school which retained the same indi-
viduality of type until the third and fourth centuries, mani-
fested itself in o different dircction, inclining less to an imme-
diatc observation of particulars thun to a laborious accumulation
of the results of that which had already been noted by others,
and to a carcful classification, comparison, and mental elabo-
ration of these results.  During a period of many centuries,
aud until the powerful iaind of Aristotle was revealed, the
phenomena of nature, not regarded as objects of acute
obscrvation, were subjeeted to the sole control of ideal inter-
pretation, and to the arbitrary sway of vague presentiments
and vacillatmg hypotheses, but fiom the time of the Stagirite
a higher appreciation for cmpirical seience was manifested.
The facts already known were now fisst critically examined.
As natural philosophy, by pursuing the certain path of
induction, gradually approached nearer to the serutinising cha,
racter of empirism, it became less bold in its <peculatioms,
and less fancaful in its 1mages, A laborious tendency to acen-
mulate materials enforeed the necessity for a certain amount of
polymathic learning; aud although the works of different dis-
inguished thinkers occasionally exhibited precious fruits, these
were unfounately too often accompanied, in the decline of
creative conccption amongst the Grecks, by a mere barren
erudition devaid of animation. The absence of u cureful
attention to the form as well as to animation and grace of
dietion, haslikewise contributed to expose Alexandrinian learn-
ing to the severe animadversions of posterity:.

The present scetion would be incomplete if it were to omit
a notice of the accession yiclded 1o general knowledge by the

Indian clephants, drove the Afiican ones to flight. The latter were
{:obably never employed as war clephants in such large numbers as
Asiatic oxpeditions, where Kandragnpta had assembled 9000, the
powerful King of the Prasii 6000, and Akbar an equally large nume
ber. , Ind. Alterthumskunde, bd. i. s. 305-307.)
* Athen,, xiv. p. 654; compare Parthey, Das alewandrinische Mu-
mm.eiquluegﬂﬁ,l. 55 und 171,
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epoch of the Ptolemies, both by the cembined action of external
relations, the foundation and proper endowment of seversl
large institutions (the Alexandrian Museum and two librariea at
Bruchium and Rbakotis),* and by the collegiate association of
s0 many learned men actuated by practical views. ‘This ency-
clopedic specics of knowledge facilitated the comparison of
observations and the generalisation of natural views.t The
great scicntific institution which owes its origin to the first of
the Ptolemics long enjoyed, amongst other advantages, that
of being able to give a free scope to the differently directed
pursuits of its members, and thns, although founded in 2 ﬁmr:ﬁs
country, and surrounded by nations of different races, it co
still preserve the characteristics of the Greek acutencss of
nind and a Greck mode of thought.

A few examples must suffice, in accordance with the spirit
and form of the present work, to show how experiments and
observations, under the protecting influence of the Ptolemies,

uired their appropriate recognition as the true sourees of
knowledge regarding cclestinl and terrestrial phenomena, and
how, in the Alexandrian period, a felicitous generalisation of
views manifested itself conjointly with a laborious accumula-
tion of knowledge. Although the different Greek schools of
philosophy, when transplanted to Lower Kgypt, gave occasion,
by their Oriental degencration to many mythical hypotheses
regarding nature and natural phenomena, mathematics still
constituted the firmest foundation of the Ilutonic doctrines.

L

* The library in the Bruchium, which was de-troyed in the burning
of the fleet under Julius Ceesar, was the more ancient. The library at
Rbakotis formned a part of the * Sciapeum,” where it was connocted with
the museum. By the liberality of Autoninus, the collectaon of books at
Porgamug, was joined to the hibrary of Rhakotin

4 Vacherot, Llistore critique de T Ecole ' Alezandrie, 1846, t. i. pp.
v, and 103, The institute of Alevandria, Like all academical corpora-
tions, together with the good arising from the concurrcnce of many
lshourens, and from the acquisition of material aids, exercised also some
m'm and restraining intluence, as we find from numerous facts
forn! by sntiquity Adiian appointed his tutor, Vestinus, High
Priest of Alexandna (3 sort of miniter presiding over the management
of public worship), and at the samne time lead of the Museum (or Pre-

ent of the Academy). (Letroune, Recherches pour servir ¢ PHs-
totre de T Kgypte pendunt la dominution des Grecs (& des Romaina,
1828, p. 251.)
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incutcated in the Alcxandrian Muscum;® and this seience
comprehended in the advanced stages of its, development
mathcmaties, mechanics, and astronomy. In IPl?to's igh
appreciation of mathematical development of thought, as well
a8 in Aristotle’'s morphological views which embraced all
organisms, we discover the germs of the subscquent advances
of physical science. They became the guiding stars which led
the human mind through the bewildering fanaticism of the
dark ages, and prevented the utter destruction of a sound and
scientific manifestation of mental vigour. .

The mathematician and astronomer, Eratosthencs of Cyrcne,
the most celebrated of the Alexandiian hbrarians, employed
the materinls at his command to composc a system of universal
geography. He freed geography from mythical legends, and,
although himsclf oecupicd with chronology and history,
separated ﬁoogmphiwl deseriptions from that admixture of
historical elements with which it had previously been not un-
gracefully ‘emhodicd. The absence of these elements was,
however, satistactorily compensated for by the introduetion of
mathematical considerations on the articulation and expansion
of continents; by geognostic conjcetures regarding the connce-
iion of mountain chains, the action of clouds, and the former
submersion of lands, which still bear all the tiaces of having
constituted a dried portion of the sea’s bottom. Favourable
to the oceanie slnice-theory of Strabo of Lampsacus, the Alex-
andrian librarian was led, by the belicf of the former swelling
,of the E#ine, the penetration of the Dardanelles, and the
consequent opening of the Pillurs of Iereules. to an important
mvestigation of the problem of the equal level of the whole
“ external seat surrounding all continents.” An additional
proof of this philocopher's power of generolising views is
afforded by his assertions that the whole continent of Asia is
traversed by a continually conneeted mountain ehain, running

* Tries, Geschichte der Philosophie, bd. ii. 8. 5; and the same
author'’s Lekrbuch der Naturlchre, th. i. 8, 42. Compare slso the eon-
siderations on the influence which 1’lato exercised on the foundution of the
cxperimental Sciences by the application of mathematics, in
Geschichte der griechisch-romischen Philosophie, $h. ii. abth, 1. 8. 276.

4 On the physical and geommostical opinions of Eratosthenes, ave
Strabo, lib. 1. pp. 496, lib. ii. p. 108.
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from wost to cast in the parallel of Rhodes (in the djaphragm
of Dicearchus).# |

An animated desire to arrive at a gencralisation of views,—-
the consequence of the intellectual movement of the agegs~
gave rise to the first Greek measurement of degrees betvgfen
Sycne and Alexandria, and this experiment may be reggiderd
as an attempti on the part of Eratosthenes to arrive at ana -
imative determination of the circumference of the carth. In
this case, it is not the result at which he arrived from the
imperfect premises afforded by the Bematisis which excites
our interest, but rather the attempt to 1ise from the narrow
limits of one circumscribed land to a knowledge of the mag-
nitude of the whole carth.

A similar tendency towards gencralisation may be traced in
the splendid progress made in the seientific hnowledge of the
heavens in the epoch of the Ptolemies. I allude heie to the
determination of the places of the fised stars by the carliest
Alexandrinn astronomers, Arystillus and Timochared ; to Aris-
tarchus of Samos, the eotemporary of Cleanthes, who, con-
versant with ancient Pythagorean views, ventured upon an
investigation of the construction of the universe, and who was
the first to recoguise the immeasurable distance of the region
of fixed stars from our small planctary system; nay. he even
conjectured the twofold molion of the carth round its axis and
round the sun; to Scleucus of Erythnaea (or of Bubylon),} who

# Strabo, lib. xi. p. 519; Agathem, in Iud-on, Gedgr. grae. min,
vol. ii. p. 4. On the accuracy of the grand orographic views of
Eratostkenes, se¢ my Asic centicle, t. 1. pp. 104 150, 198, 208 227,
412-415; t. ii. pp. 867 and 414 135; and Evamen critique de Uilist. de
la Gtogr., t. i. fp. 152-151. T have purposely called the measurement
of a degreo made by Eratosthenes, as the first Hellenie one, sinee a very
ancient Chaldean determination of the magnitude of a degree in camels’

is not immobable. Sce Chasles, Recherches sur [ Astronomie
endienne et chald(enne, in the Comptes 1endus de ' Acad. des Sciences,
t. xxiil, 1846, p. 851.

4+ The latter appellation appears to me the more correet, sinee Stralw,
Iib. xvi. p. 789, quotes, “Neleucus of Sclencia, among several very
honourable men, as a Chaldean, snilled in tho study of the heavenly
Dodies.” Sclcucin, on the Tigris, a flonrishing commercial eity, is
probably the one meant. It is indecd sindular, that Strabo also speaks of
5 Sleu ubn;c'x:im og)amw; om; tideas,(li ;nd tcnng“l)nim, l:::;

ylonian . p. 6), and subsequently (lib. iil. p. 174), per
'g- carclossnoss, an Ery threean. (Compare Stobeus, E’oE 2hys., p. 440.)
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a century subscquent to this period, endeavoured to esta.
blish the hypothesis of the Samian philosopher, which, re-
sembling the views of Copernicus, met with but little atten-
tion during that age; and lastly, to Hipparchus, the founder
of seicntific astronomy, and the greatest astronomical observer
of antiquity. 1lipparchus was the actual originator of astro.
nomical tables amongst the Greeks,* and was also the dis-
coverer of the precession of the equinoxes, On comparing his
own observations of fixed stars (made at Rhodes and not at
Alesandiia), with those made by Timochares and Aristyllus
he waes led, probably, without the apparition of a new etar,}
to this great discovery, to which indeed the earlier Egyptians
might have attained by a long continued observation of the
heliacal rising of Sirius.] R

A peculiar characteristic of the labours of Ilipparchus is
the use he mede of his obserations of celestial phenomena
for the determination of geographical position. Such a con-
nection between the study of the carth and of the cclestial
regions, mutually reflected on each other, animated through
its uniting influences the great idea of the Cosmos. Inm
new map of the world constiucted by Iipparchus, and
founded upon that of Eratosthenes, the geographical degrees
of longitude and latitude wete bused on lunar obsersations
and on the measurements of shadows, wherever such an
ttll]:plication of astronomical observations was admissible, 'While

¢ hy diaulic clock of Ctesiluas, an improvement on the earlier
“clepsydrff, must have yielded more cvact measurements of
time, determinations in space must hikewise have improved
in accuracy, in consequence of the better modes of measuring
angles, which the Alesandrian astronomers gradually pos-
sessed, from the period of ti ancient gnomon and the scaphe
10 the imvention of astrolabcs, solstitial armils, and linear
dioptrics. It wad thus that man, and step by step as it. were,

* Tdeler, Handbvch der Chronnlogie, bd. i. 8 212 und 329,

4 Delanbre, Jistowe de U Ast: onomie ancienne, t. 1. p 290,

% Bokh has entered into a discussion, in his Philolaos, &. 118, as te
whether the Pythagoieans were early acquainted, through Egz?ﬂm
sources, with the preccssion, under the name of the motion of the
heavens of the fixed starn. Letronne (Obecrvations sur les Représen-
tations zodiacalcs qui nous restunt de UAniiquits, 1824, p. 62), and

Tideler (in his Handluch der Chronol., bd. i, 8, 192), vindicate the exelas
give claim. of Hipparchus to this d:;covery.
* X
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the acquirition of new organs, arrived at a more exact
knowledge of the movements of the planctary system. Many
centurics however clapsed before any ndvance was made
towards a knowledge of the ab<olute size, form, mass, and
phisica.l character of the heavenly bodies.

y of the astronomers of the Alexandrian Museum were
not ouly distinguished as geomctricians, but the age of the
Ptolemics was, moreover, & most brilliant epoch in the prosc-
cution of mathematieal investigntions. TIn the same century
there appeared Euclid, the ereator of mathematics as a science,
Apollonius of Perga, and Archime.les who visited Egypt and
was connected through Conon with the school of Alexandiia.
The long period of time which leads fiom the so-called geo-
metrieal gnalysis of Plato, and the three conie scetions of
Menwcchmes,* to the age of Kepler and Tycho Brahe, Buler
and Clairaut, d’Alembert and Laplace, is marked by a scries of
mathematieal discoveries, without which the laws of the motion
of the hcavenly bodies and their mutual rclatione in the
regions of space would not have been revealed to mankind.
‘While the telescope serves as a means of penctrating space,
and of bringing its remotest regions nearer to us, mathe-
maties, by inductive reasoning, have led us onwurds to the
remotest 1egions of heaven, and biought a portion of them
within the range of our possession: nay, in our own times—
so propitious to extension of knowledg—the application of all
the clements yielded by the prescut condition of astronomy
has even revealed to the intelleetual eye a heavenly™hody, and
assigned to it its place, orbit, and mass, before u ‘single tele-
soope had been directed towards it §

* Ideler, on Eudoxus, . 2.
+ The Ylanet dircovercd by Le Verricr.
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UNIVERSAL DOMINION OF THE ROMANS.~INFLULNCE OF
A VAST POLITICAL UNION ON COSMICAL VIEWS.~—AD-
VANCE OF GLOGRAPHY BY MFEANS OF INLAND 1ERADI.
=—=STRABO AND PTOLLMY.—THE TIRST AITEMPIS 10
APPLY MATIIEMA1ICS TO OFTICS AND CHEMISTRY.—
PLINY'S ATTCMPTS 10 GIVE A PHYSICAL DESCERIPTION
OF THL UNIVERSE.~—THE RISL OT' CHRISTIANITY PRO-
DUCTIVY OF, AND TAVOURABLL 10, 1lL 1LLLING OF
THE UNITY OF MANKIND.

.
.

Ix tracing the intellectual advance of mankind, and the gra-
dual eatension of cosmical views, the paziod of the universal
dominion of the Romans presents itself to our consideration as
one of the most important epochs in the history of the world.
We now, for the first time, find all the fiuitful districts which
surround the basin of the Mediterranean associated togetherin
one g:cat bond of political union, and cven conneeted with
many vast territories in the Last.

The piesent would scem a fitting place again to remind my
readers® that the general picture I have cndeavoured to draw
of the history of the contemplation of the universe acquires,
from this condition of political association, an objective unity
of presentation. Ow civilisation, undeistanding the term as
being synonymous with the intellectual development of all the

«nations anclnded in the Kwopean Continent, may be regarded
as based on that of the inhabitants of the shores of the Medi-
terranean, and more directly on that of the Greeks and
Romans. 7That which we, perhaps too exclusively, term clas-
sical liternture, 10ccived the appellation from the fact of its
being recognised as the source of a great portion of our carly
Jmnowledge, and as the means by which the first impulse was
awakened in the human mind, to enter upon a sphere of idens
and feelings inost intimately connected with the social und
intellectual clevation of the different races of men.} 1In these
considerations we do not by any means disregard the import-
ance of those clements which have flowed in a varicty of dif-.
forent directions—f{rom the valley of the Nile, Pheenicia,

* See pp. 470, 474, 478, and 504.

+ Willclm von Itmloldt, Uczber df,‘ Kawi-Sprache, bd‘l. 8. xxxvil

- N Z
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the Euphrates, and the Inaus, into the great stream of Greck
and Roman civilisation; but even for these clements we are
criginally indebted to the Greeks and to theRomans, who were
surrounded by Etruscans and other nations of Ilellenic
descent. IIow reeent is the date of any direct investigation,
interpretation, and sceular classification of the great monu-
ments of more anciently civibised nations! How short is
the time that has clapsed since hicroglyphies and arrow-
headed characters were first deeiphered, and how numerous
are the aimies and the caravans which, for thousands of
years, have parsed and repassed without ever divining their
import!

The basin of the Mediterrancan, more cspreially in its
varied northern peninsulas, certainly constituted the starting
point of the intellectual and political culture of those nations
who now possess what we mauy hope is destined to prove an
imperishable and daily inereasing treasure of scientific know-

e and of ereative artistic powers, ind who have spread
civilisation, and. with it servitude at fint. but subsequently
freedom, over another hemisphere.  Happily, in our hemi-

here, wnder the favour of a propitious destiny, unity and

versity are gracefully blended together.  The elements
taken up have been no less heterogencous in their nuture than
in the affinitics and transformations effected wnder the influ.
ence of the sharply contrasting peculimities and individual
charnoteristies of the <everal races of men by wlhom Furope
has been peopled.  Bven beyond the oeean, the reticetion of
these contrasts may +till be traced in the colonics and settle-
ments which have already become powerful free states, or
which, it is hoped, may still develope for themselves an equal
amount of political frecdom.

The Roman dominion in its mouarchical form under the
Crsars, considered according to its area,® was certainly ex-

* The sulierﬂeinl area of the Roman Empire under Augustus, is cal-
culated by P’rofeswor Berghaus, the author of the exccllent Physical
Atlas, at rather moro than 400,000 geographical square miler (accord-

. to the boundaries assumed by Hecren, in his Geschichte der
Stacten des Alterthums., 8. 403-470), or about onc-fourth greater than
the extent of 1,600,000 square miles assigned by Gibboa, in his FHistory
of the Decline and Fall of the Roman Empire, vol. i. chap. i. p. 89, but
which he indeed gives as & very uncertain catimate,
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cceded in absolute magnitude by the Chinese ewmpire under
the dynasty of Thsin and the Eastern' Han (from thirty years
before, to one hundred and sixteen yearr after our era), by the
Mongolian empire under Ghengis Khan, and by the present
area of the Ruscian empire in Europe and Asia; but with the
single caception of the Spanish monarchy—as long as it
extended over the new world—there has never been combined
under one sceptre a greater number of countries favoured by
climate, fortibty, and position, than those comprised under
the Roman empire fiom \ugustus to Constantine. .

This empire, extending from the western extremity of
Europe to the Kuphrates, from Britain and part of (‘aledonia
to Gwetulia and the confines of the Lybian desert, manifested
not only the greatest diversities in the form of the ground. in
organic moducts and physieal phenomena, but it ulso exhi-
bited maukind in all the vaious gradations from civilisation
to barbarism, and in the possession of ancient knowledge and
long practiscd arts, no less than i the imperfectly lighted
dawn of wmtellectual awakening,  Iistant eapeditions were
prosecuted with various suceess to the north and south, to
the umber-lands, and under .(EKlius Callus and Balbus, to
Arabia, and to the icrritory of the Garamantes.  Measure-
ments of the whole empire were begun even under Augustus,
by the Greek geometricians, Zenodovus and Polycletus, whilst
itmeraries and special topoeraphics were prepared for the .
purpose of being distributed wmongst the different governors
of the pmvinces, as had already been done several hundred
years before in the Chinese cmpire®  These weie the first
statistical labours jnstituted ia Furope. Many of the prefee-
tures were traversed hy Roman roads, divided into miles, and
Adrian cven visited his extensive dominions from the Iberian
Peninsula to Judea, Egy pt, and Mauritania, in an cleven years’
journey, which was not, however, prosceuted without frequent
interruptions.  Thus the large portion of the earth’s swiace,
which was subject to the dominion of the Romans, was opened
and rendered accessible, realismg the iden of the pervius orbdis
with more truth than we can attach to the propheey in the
chorus of the Medea as regards the whole carth.t ’

* Voget., de Re Mil,, iii. 6. ' .

* Act ii. v. 871, in the cclebrated prophecy which, from the time of
tho son of Columbes, was interpreted to aelato to the duscovery of
America. © |



550 COSMOS.

The enjoyment of a long peace might certainly have led us
to expect, that the union under one empire of cxtensive coun-
tries baving the most varied climates, and the facility with
which the officers of state, often accompanied by a numerous
train of learned men, were able to traverse the provinces,
would have been attended, to a remarkable extent, by an
adranco not only in geography but in all branches of natural
reience, and by the acquisition of a more correct knowledge of
the connection existing among the phenomena of nature: yet
such high expeetations were not fulfilled. In this long pertod
of undivided Roman empire, embracing a term of almost four
centurics, the names of Dioscorides the (‘lician, and Galen of
Pergamus, bhave alonc been tiansmitted to us as those of
observers of nuture.  'The firet of these, who inereased so con-
siderably the number of the deseribed specica of plants, 1s far
inferior to the philosophically combining Theophrastes, whilst
the delicacy of hus manner of dissecting, and the extent of his
physiological discoveries, place Galen, who extended his
observations to vmious geuera of animals, *very nearly as
high as Aristotle, and, mn some respeets, even above hum.”
This judgment embadies the views of Cuvier.*

Besides Dioscorides and Galen, our attention is called to a
third and great nnme—that of Ptolemy. I do not mention
him here as an astronomical systematiser, or as a geographer,
but as an expcerimental physicist, who measured rcfraction,
and who may, therefore, be regarded as the founder of an im-
portant branch of optical science, aithough His inco.testible
claim to this title has been but recently admitted.{ However

* Cuvior, Flist. des Sciences naturclles, t. i. Ep. 812--848.

+ Laber Ptholemes de oplicis sive aspectibus; a rare manuscriph
of the Rayal Library at Paiis (No. 7310), which I examined on the ocea-
sion of discovering a rewarkable pasige on the 1efraction of rays in
Sextus Empiricus (adversus Astroloyos, Wb, v. p. 351, Fabr). The
extracts which I made from the Paris mannscript in 1811 (therefore
before Delambre and Venturi), will be found 1n the introduction to my
Roouesl d'Observations astrunoniques, t. 1. pp. lxv.-lxx. The Greck
o has not becn preserved to us, and we have only a Latin trauslation
of two Arabic manuseripts of P'tolemy’s,Optics. The name of the Latin
trauslator was Amiracus Eugenius, Siculus, Comparc Venturi, Mom-
ment. sopra la storia ¢ le torie dell' Oltica, Bologna, 1814, p. 227;
Wﬂ“ de I' Astronomie ancienne, 1817, t. i. p. 61, and t. iL. pp
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important were the advances mado in the sphere of organic
life, and in the gencral views of comparative zootomy, our
attention is yet more forcibly arrcsted by those physical expe-
riments on the passage of a ray of light, which, preceding the
period of the Arabs by an interval of five hundred years, mark
the first step in @ newly opened course, and the curliest indiea-
tion of a striving towards the establishment of mathematical
by sics.

P I'hc distingnished men whom we have already named as
shedding a scientific lustre on the age of the imperial rylers
of Rome. were all of Greek origin,  The profound avithmeti=
cian and algebraist Diopbantus (who was still unacquainted
with the use of symbols), belonged to a later period.*  Amid
the diflerent ducctions presented by intellectual cultivation in
the Roman empire, the palin of superiority remained with the
Lidleric 1aces, as the older and more happily organised
people, but after the giadual downfall of the Kgypto-Alexan-
(lriun sehool, the dimmed sparks of knowledge aud of intellee-
tual 1 st 2ation were scattered abroad, and it was not until
a later poriod that they 1eappeared in Ghecee and Asia Minor.
As is the ¢ase m all unlinuted monmrchics, embracing a vast
extent of the most heterogeneous clements, the efforts of the
Roauan government were mainly direeted to avert, by mili-
tary sestraint and by means of the internal rivalry cxisting ir
thar divided administiation, the threatened dismemberment
of the | »htical bond; to conccal, by an alternation of severity
and mildmess, the domestie feuds i the house of the Casars,
and to give to the different dependencies such an amount of
peace, under'the sway of noble rulers, as an unchecked and
patiently endured despotism iy able periodically to afferd.

The attainment of universal sway by the Romans certainly
cmunated from the greatness of the national character, and
from the continued maintenance of rigid morals, coupled with

.4 high ecnsc of patriotinn.  'When oné¢c universal empire was
attained, these noble qualities were gradually weakened and
altcred under the unavordable influence of the new relations in-
duced. ‘T'he characteristic sensitivencss of separnte individuals

* Letronnoe shows, from tke occurrence of the fanatical murder of the
daughter of Theon of Alexandria, that tho much contested epoch of
Diophantus cannot be placed Iater than the year 389 (Sur FGrigine
grecque des, Zodiaquls prélendus égyptiens, 1837, p. 26).
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beeame extinguished with the national spirit, and thus vanishel
the two main supports of free institutions—publicity and indi-
viduality. The cternal city had become the centre of too
extended o sphere, and the spirit ‘was wanting which ought
to have permaucntly animated o complicated a state. Chris-
tianity became the religion of the state when the empire was
already profoundly shaken, and the beneficent eficets of the
mildness of the new doctrine were frustrated by the dogmatie
«lissensions awakened by party spirit.  That droary contest
-of knowledge and of faith had alrcady then brgun, which
«ontinued through so many ecenturics, and proved, under
~arious forms, so detrimental to intellectual investigation.

If the Roman empire, from its extent and the form of con-
stitution necessitated by its relations of size, was wholly
unable to animate and invigorate the intellectual activity of
mankind, as had been done by the small Hellenie republies in
their partially developed independence, it enjoved, on the
other hand, peculiar advantages to which we must here allude.
A rich treasure of ideas was accumulated as a consequence of
experience and numerous observations.  The objeetive world
became considerably cnlarzed, and was thus prepared for that
meditative consideration of natural phenomena which has
characterised recent times. National intercourse was ani-
mated by the Roman dominion, and the Latin tongue spread
wover the whole west, and over a portion of Northern Afriea.
In the cast Ilellenism stil predominated Jong ufter the
destruction of the Bactrian empire under Mithridates the 1., and
thirteen years before the irruption of the Sage or Scythians,

With respect to geographical ecatent, the Latin tongue
ﬂined upon the Greek, even before the seat of empire had

en removed to Byzamtium. The reciprocal transfusion of
these two highly organised forms of speech which were so rich
in literary memorials, became a means for the more comploete
amalgamation and union of different races, whilst it was likewise
cunducive to an increase of civilisation, and to a greater sus-
ceptibility for intellectual cultivation, tending, as Pliny says,
4 to humanise men and to give them onc common country.”#

1Y [y -
® TThis bencficial influence of civilisation, exemplified by the extension
ofalanguage in exciting feelings of gencral goodwiﬁ,iaﬂnely ¢

in Pliny’s praise of Italy: “ omnium terrarum alumna eadem et parens,
numine Defim elects, que sparsa congregaret imperis, ritusque molliret,
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However much the languages of the barbarians, the dumb,
dydwooor, a8 Pollux terms them, may have been gencrally
despised, there were some cases in which, according to the
examples of the Lagides, the translation of a literary work
from the Punic was undertahen in Rome by order of the
authorities; thus, for instance, we find that Mago's troatise on
agriculture was translated at the command of the Roman
Senate.

‘Whilst the empire of the Romans extended in the Old Con.
tinent as fur westward ns the northern shores of the Medie
terrancan—reaching to its extremest confines af the holy
promontory—its eastern limit, even under Trajan who navi-
gated the Tigris, did not advance hevond the meridian of the
Persian Gulf. It was iu this direction that the progress of
the international enmtact produced by inland trade, whose
results weie so important with respeet to geography, was
most strongly manifested during the period under considera-
tion, After the downfall of the Graeco-Bactrian cmpire, the
reviving power of the Arsacidwe favoured intercourse with the
Seres, although only by indirect chaxmols, as the Romans
were impeded by the active commereial intervention of the
Parthians from entering into rddations of dircet intercourse
with the inhabitants of the interior of Asia. Movements
which emanated from the remotest parts of (‘hina, produced
the most rapid, althouch not long yersisting changes in the

litical condition of the vast teritories which lie between

he volenflle celestial mountains (Thian-schan), and the chain
of the Kuen-Lun in the north of Thibet. A Chinese expedi-
tion subdued the Iliunenu, levied tribute from the small terri-
tory of Khotan and Kaschgar, and carried its victorious arms
as fur as the eastern rhores of the Caspian.  This great expe-
dition, which was made in the time of Vespasian and Domitian,
was headed by the general antschab, under the Emperor
Mingti, of the dynasty of Han, and Chinewe writers aseribe
grand plan to the bold and fortunate commander, maintaining
that he designed to attack the Roman cmpire (Tathsin), but
was deterred by the admonitory counsel of the Persians.®

€t tot populorum discordes ferasque linguas scrmonis commereio contra-
horet, colloquia, et humanitatem homini daret, breviterque una cunelas
rum gentium in toto grbe patria heret.” (Plin., fist. Nat., iii. 5.)

* Klaproth, T'ableaus Ilstorigucs de T Asve, 1826, pp. 65-67.
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Thus there arose connections between the shores of the Dead
Sen, the Schensi, and those territories on the Oxus, in which
an animated {rade had been prosceuted from an carly age
with the nations inhabiting the coasts of the Black Sea.

The direction in which the stream of immigration inclined
in Asia was from cast to west, whilst in the New Continent it
wos from north to south. A century and a half before our
era, about the time of the destrmetion of Corinth and Carthage,
the first impulse to that * immigration of nations,” which did
pot, however, reach the borders of Europe until five hundred

ars afterwards, was given, by the attack of the Iiungnu (a

"urkish race confounded by De Guignes and Johann Mu'ior
with the Finnish Ifunns) on the fair-haired and blue eyed ™ ueti
(Getae ), probably of Indo-Germauie descent,~ aud on the 7 sun,
who dwelt near the wall of China.  In this manner the » ream
of population flowed fiom the upper river salleys of the
Ioang-ho westward to the Don and the Danube, and the
opposite tendencies of these currents, whieh at first Lrought

e diffrrent races into antagonist confhet in the 1owrth oo
parts of the Old Comtinent, ended in estublishing 1nendly
relations of peace and commeree. It is when comsicered
from this point of view. that great curtents of migration,

* advaneing like oceanie eurrents between mases which are
themselves unmoved, become objeets of cosmical importance.

In the reign of the Fmperor Claudius the cmbassy of
Rachias of Ceylon camne to Rome by way of Fgypt. Under
Marcus Aurclius Antoninus (named An-tun, by U writers
of the history of the dynasty of llan), Roman legates visitc |
the Chinese court, baving come by sca by the route of Tunk..
We here observe the emliest traces of the extended inter

* To this fair-haired, bluc-eyed Indo-Germanie, Gothic, or Arian
race of Bastern Asia, lielong the Usnn, Tingling, Iutis, and great Yueti.
The lust are called by the Chinese writers a Thibetian nomadic race,
who, three hundred years before our cra, migrated to the district between
the upper course of the ITuans-ho aud the miowy mountains of Nanschan.
I here recal this descent, as the Seres (Plin., vi. 22) are also described as
* rutilis comis et caruleis oculiy,” (compare Ukert, (Feoyr, der Griech.
and Rémer, h, iii. abih. 2. 1845,8. €75). We are indebted for the knotw-
ledge of those fuir-haired races (who, in the most castern part of Asia,
gove the first impulse to what has been called * the great migration of
nstiong”), to the researches of Ahel Remusat and Klaproth, which belong
to the most brilliant historical discoveries of our age.
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course of the Romans with China and India, smee 1t 13 lughly
probable that the hnowledge of the Gieckh sphere and zodiac,
1w wdl a9 that of the wtrological planetaiy week, was not
cenally diffused until the fust century of our era, and that
1t ws then effected by means of this intercomse between the
two countiis »  The great Indiwa mathematicians, Waiaha-
nihn Bimagupty wd perhaps even Arvabhatta hived at
1 morc 1¢car t pcniod thn th it unda conardaration | but the
ddanents of hnowled, ¢, atha discovered by Indian nations,
fiequently in diffarent and wholly mdcpendent ducctions o
cxusting mon_st these maent avabised races from prmating
(S Mg hove ponctrated mto the weet even before the tume
{ Diophwmt by mc s of the extended eommercnd 2l itions
ansting hety ¢ the Ptolomice wd the Cxsu Iwill not
1catt npt tocctamue watt duc to e wch mdinadual 11ee
Fepaeh mo tjeet bang, mad t md cate the difaent
chrnd by which o nitachwm cfaace s been effected
The stimg se v dene of the nultipnats ¢ n s nd the
s ontor b d e that had ban moade m, cnenild mta-
wee 1t bad by th colos b w 1hs of Stiato wd Plole-
1y 1 o telgcomapha of A\nnser dues not possess the
nmaae 1o cunwy of Ihyppadne or the mhomatial and
(o1 plucal mtorm ttion of Plolimy - but his work sy e
b othar ceogniplnail hibows of aintiquty by the divasaty of
th wbjccts, and the grndaa o the composttion Stuabo,
he tahes plowme m 1 formmg us hd seen with lus own
3¢5 1 cofauderible portion of the Roman empne, ¢ from
Anacni to the Iyrhanm corsts indfrom the I uvne to the
lodas of I thiopit Afta e bad completed the hustonical
wotk of Polybius by the wdition of forty thiee books he had
the courrz¢, m s aghty thud yeu | to begm his work on
* See Letronme, 1 the Obseriatiins eritiques et arciéole gaques sur
les 2 &sentations zodiacale de 1 Antiquite, 1824 p 99, 2> well as his
Inter work Sur lonawmce giceq e des Luodiagues prctendus egyptiens,

1837, p 27

*+ I‘Be sound enquirer Colehrooke plwes W wihamihna in the fifth,
Uirahmagupta at the end of the mxth wntury wd Arybhatiy rather
defimtely betwecn the years 200 and 400 «f our era ((o;nfm
Holtzmann  Ueler den it duschen Ursprn g des i lischen Thaer
kievaes, 1941, 8 23)

On the reasons on which we bace our aweertion of the exceedingly

late eommencement of Strabos woil, sce Groshud s Gamin
fion, th 1 IEJ]‘S av



556 COSMOS,

‘geography. Iie remarks, ‘“that in nis time the empire of
the Romans and Parthians had attended the sphere of the
known world more even than Alcxander's campaigns, from
which Eratosthenes derived so nmch aid.”  The Indian trade
was no longer in the hands of the Arabs alone, and Strabo, when
in Egypt. remarked with astonishment the increased number
of vessels passing direetly from Myos lormos o India.® In
imagination he penetrated beyond India as far as the eastern
shores of Asin. At this point, in the parallel of the Pillars of
Hercules and the island of Rhodes, where, aceording to his idea,
a connected mountain chain, a prolongation of the Taurus, tra-
versed the Old Continent in its greatest width, he conjectured
the existence of another confinent between the west of Kurope
and Asia. “ Itis very possible,” he writes,| ¢ thatin the same

* Strabo, lib. i. p. 14; lib. ii. p. 118, hib. xvi. p. 781; lib. xvii. pp.
789 and »15.
4+ Compare the two pasinges of Stralo, 1ib. i. p. 65, and 1ib, ii. p. 118
(Mumboldt, Lramen critique de T Hist. d¢ la Géoyraphie, t. i, pp. 152-
154). In the important new edition of Strabo, published by Clustav
Kramer, 1844, th. i. p. 100, “ the parallel of Athens is read for the
parallel of Thing, as if Thinie had finst been nmned in the Pseudo-
Arrian, in the Paiplus Maris Rubri  Dodwell places the I’ ri-
plur under Marcus Aurclius and Lueins Verns, whilst according
to Letronne, it was written under Septimius Neverus and Caraenlla,
Although five passazes in Strabo, according 1o all our manuseripts, have
Thine, yet 1ib. ii, pp. 79, b6 57, and above all 2, iu which Lratosthenes
himself is nuned, prove decidedly that the reading should be the
“ paraliel of Athens and Rhodes” Tlese two places werce onfounddd.
as old geographers made the peninsula of Attica extend too tar to
tho south. It would also appear surprising, supposing the usual v
Oy kihog to be the more correct, that a particular parallel, the Din-
phragm of Dicweirchus, should be called after a place so litle known as
that of the Sines (T'sin). Jlowever, Coamnas Indicopleustes also connects
his Tzinitza (Thinwe) with the chain of mountains which divides Persis aud
the Romanic districts no lens than the whole habitable world into two
parts, subjoining the remarkable observation, that this division is, accord-
ing to the ““belief of the Indian philosophers and Brahinins.” Compare
Cosmas, in Montfaucon, Collect. nova Patrum., t. ii. p. 187; and my
* Asie cenirale, t. i. pp. xxiii. 120 129, and 194-203, t. ii. p. 413. Cosmas
and the Pseudo-Arrian, Agathemeros, according to the learned investiga-
tions of Profestor Franz, decidedly ascripo to the metropolis of the Bines,
a high northern latitude (ncarly in the parallel of Rhodes and Athens);
whilst , misled by the accounts of mariners, has no knowledge
excopt of & Thing threo degrees south of the equator (Geogr., i. 17). I
conjesture that Thinse merely meant generally, a Chinese cmporium, &
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temperate zone, near the parallel of Thinm cr Athens, which
passes through the Atlantic Ocean, besides the world we
nhabit, there may be one or morc other worlds peopled by
heings different from ourselves.” It i3 astonishing that this
eyprossion did not atiract the atiention of Spanish writers,
who, at the beginning of the sixteenth century, believed that
they everywhere, in classical authors, found the traces of a
knowledge of the new world.

* Rinee,” as Strabo well observes, « in all worlis of art which
are designed to represent something ¢ eat, the object aimed at is
not the completeness of the individual parts,” his chief desire, in
his giganticwork, ispre eminently todneet attention to the form
ofthe whole. ‘this tendeney towards a generahisation of ideas
did not preveut him, at the same time, from prosceuting re-
searches which led to the estabhishment of a large number of
admirable physical results, 1eferrmg more cspeer Iy to geog-
nosy.* lle entcred, ke Posidonius and Poly bsus, mto the con-
sideration of the influcnce of the longer or sheiter interval that
oceurred betw een cach passage of the sun across the zenith; of
the mavimum of atmosphaaie heat vader the tropies and the
cquator; of the various causes which give 115¢ to the changes
expeuienccd by the earth s swface: of the bieaking fi*h of
onginally eloced seas; of the general level of the sea, which was
alreudy 1ccognised by Aiclumedes; of occanic cwuirents; of
the cruption of submwine volewmoes; of the petiifactions of
#hells and the imprcssions of fishes; and lastly, of the periodie

-

barhour in the land of Tsin, and that thercfore one Thine (Tzinitza) may
have been desgn ved notth of the equator, and another south of the
cquator.

* Btiaho, 1ib i. pp 49- 60 b i} pp 95and 97, lib. vi. p. 277, 1ib xvii.
}J. 830. On the clevation of 1slands and of continenty, sce particu-
uly 1ib 1. pp. b1, 34, end 59, The old Eleat Xenophancs was led to
conclude, from the numerous foswil marme productions found at & dis-
tance from the sea, that  the presunt diy ground had been raised from
tLo bottom of the sea,” (Urigen, Phalosophwune: a, cap. 4). Apulcius
collected fowls ub the tiae of the Antomnes from the Geetulian (Mauri-
tanjan) mountany, aud altributed them to the Deucalion flood, to which
lie agcribed the same character of uuniversality, as the Hebrews to the
Deluge of Noah, and the Mexican Aasteks to that of the Coacox. Pro.
fessor Franz, by means of very coreful invbstigation, has refuted the
bolief entertained by Beckmann and Cuvier, that Apulcius possessed &
collection of specimexuot natural history, (See Becgmmn‘s Hi of
Jnventions, Bobhn's Standard Labrary (1846), vol. i. p. 285; an}’ Hiet
des Sciences nat., t. i. p. 350.)

L]
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oscillations of the earth’s crust, a subject that most especially
attracts our attention, since it constitutes the germ of modern
mgnosy. Strabo expressly remarks, that the altered limits of
sea and land arc to be ascribed less to small inundations
than to the upheaval and depression of the bottom, for
“not only scparate masses of rock and islands of datferent
dimensions, bnt entire continents, may be upheaved.” Strabo,
like Herodotus, was an attentive obscrver of the descent of
nations, and of the diversitics of the different races of men,
whom he singularly enough ealls “land and air animals, which
require much hght.”* We find the cthnological distinetion
of races most sharply defined in the Commentaries of Julius
Ceesar, and in the noble culogy on Agiicola Ly Tacitus.

Unfortunately Strabo’s great work, which wasso rich in facts,
and whose cosmical views we have already alluded to, remained
almost wholly unknown in Roman antiquity until the fifth
century, and was not even then made use of by that universal
collector, Pliny. It was not until the close of the middle
ages that Strabo cxcrcised any essential influence on the
direction of ideas, and even then in a less marked dcgree than
that of the more mathematical and more tabulmly coneise geo-
graphy of Claudius Ptolemeeus, which was almost wholly
wanting in views of a truly physical character. This latter
work served as a guide to travelleis as late as the sixteenth
century, whilst every new discovery of places was always sup-
pored to be recognised in it under some other appellation.

In the same manner as natural historians long (wntinued to
include all recently discovered plants and animals under the
classifying definitions of Linnaus, the earliest maps of the
New Continent appeared in the atlas of Ptolemy, which Agatho-
demon prepared at the same time that, in the remotest part of
Asia among the highly civilised Chinese, the western provinces
of the empire were already marhed in forty-four divisions.t
The universal geography of Ptolcngehns indced the advantage
of presenting us with a picture of the whole world represented
graphically in outlines, and numecrically in determinations

, ing to their parallcls of longitude and lati-
and to the length of the day; but, notwithstanding the
gonstant reference to the advantages of astronomical results

* Btrado, lib. xvii. p. 810.

4 Gazl Ritter, Almp'l, th, v. a. 560, )
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over mewe itinerary mensurements b_y land and sea, it
is, unfortemately, impossible to ascertain, amengst these un-
certain positions (upwards of 2500 of which are given), the
nature of the duta on which they are based, and the relative
probability which may be ascribed to them, from the itinera-
ries then 1 existenee.

‘The entire ignorance of the polarity of the magnetic needle,
and conscquently of the use of the compass (which, twelve cen-
turies and a half before the time of Ptolemy, under the Chinese
Emperor Tsingwang, had been used, together with a way mea-
surer, in the construction of the magnetie ears), caused the
most perfect of the itinermies of the Greeks and Romans to be
extremely uncertain, owing to the deficiency of means for
learning with certainty the direction or the line which formed
the angle with the meridian.*

In proportion as a better knowledge has been acquired, in
modern tinies, of the Indian and ancient Perdian (or Zend)
languages, we are more and more astouished to find that a
great portion of the geographical nomenclature of Ptolemy
may be reearded as an historical monument of the commereial
relations caisting between the west and the 1emotest 2egions
of Southern and C'intral Asin. We may 1cckon the know-

* Bee a collection of the ot stril.ing instances of Greck and Roman
errors, regarding the dircetions of different mountam chams, in the
introduction to my Aswe erntrale, t.3 pp. axxvi—al.  Most ratinfac-
*tory investggations, respecting the uncertunty of the numerical bases of
Plolemy’s pouitions, mie to be found in a treatse of Ukert, In the
Rheinische Muscum fir Plilologie, Jahrg.,, vi. 1823, «, 314324,

+ For examples of Zend and San ent words, which have been pre-
served to us 1 Btolemy's Geozrnphy, sce Lussen, Jise. de Tuprobrne
Susula, pp. 6,9 and 17; Burnout » Comme nt. sur le Yagna, t. 1. pp. xaiii.
—cxx. and dvaxi—claxav.; and my Lramen erit, de I'ihat, de la
Qéogr., t. i. pp. 45-49. In a few cines Ptolemy gives hoth the Sanserit
names and Lheir rignifications, us for the island of Java ** hailey island,”
‘lapinéiov, & eypu e kpaciy, 1 imoc, Prol. vii. 2 (Withelm von Hum-
boldt, Ueber die Aawi-Sprache, 1. i. 8, 60-68). Accoriing to Busch-
mann, the twostalhed barley, J/m demm distichon, is etill termod 1 the
principal Indian languages (w» m Hindustance, Bengalee, and Nepaulese,
and in the Mahratta, Guzerat, and Cingulose languages), as well as in-
Tersian and Malay, yara, dschan, or dsrhau, and in the language of
Orisss, o{ac. (Compure the Indian translation of the Bible, in tho pas-
sage Joh. vi. 9 and 14; and Ainslie, Materia Medica of Jlindoosian,
Madras, 1813, p. 217)) .
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ledge of'the complete insulation of the Caspinn Sey as ono of
the most important results of these rclations, but it was pat
until after a period of five hundred ycars that the scenvacy of
the fact was re-cstablished by Ptolemy. Herod i
totle entertained corrcet views regarding this subject,
atter fortunately wrote his Aleteorologica before the
rampaigns of Alexander. The Olbiopolites, from whose lips
the father of history deiived his information, were well ac-
quainted with the northern shores of the Caspian Sea, be-
tween Cuma, the Volgn (Rba), and the Jaih (Ural), but
there were no indications that could lead to the supposition
of its conncction with the ley Sea. Very different causes
led to the deception of Alexander's army, when passing
through Ifecatompylos (IDamaghgn), to the humid forests
of Mazanderan, at Zadrakarte, a little to the west of the
present Asterabad, they saw the Caspian Sca stretching
northward in an apparently boundless expanse of waters,
This sight fitst gave rise, as Plutarch remarks in his Life of
Alexander, to the conjecture that the sca they beheld was a
bay of the Buxine.* The Macedonian expedition, although
on the whole extremely favourable to the advance of geogra-
K)hieal knowledge, nevertheless gave rise to some errors which

ng held their ground.  The Tanais was confounded wit{ithe
Jaxartes (the Araves of llerodotus), and the (‘nucosus Wi
the Paropanisus (the llindoo Coosh). Ptolemy ‘was cuabled,
during his residence in Alexandria, as well as from the expedi-
tions of the Ao1si, whose camels brought Indian and Dubylonian
gods to the Don and the Blwh Sca,} to obtain aceurate

owl of the countrics winch mmmediately surrounded the

ian (as, for instance, Albania, Atropateme, and Hyrea.

nin). If Ptolemy, in contradiction to the more correet Jhow-
Jedge of lcrodotus, belicyved that the greater diametoriof the
Caspian Sea inclined from west to east, he might, perhape,
have been misled by a vague kuowledge of the former great
extension of the Seythian gulf (Karabogas), and the existence
of Lake Aral, the carliest definite notice of which we find in
the work of a Byzantine authgr, Menander, who wrote a con-
tipuation of Agathins.}

* Bewmy Ewamen crit. de U Hist. de la Géographie, t. ii. pp. 147-188.

% Btrabo, lib. xi .p. 506.
% Meunnder, de ieaatmibm Barbarorum ad Romanoe, et Roma-
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1t is te be regretted that Ptolemy, who had arrived at so
correet 8 knowledge of the complete insulation of the Caspian
(after it had long been considered to be open, in accordance
with the hypothesis of four gulfs, and even according to sup-
reflections of similar forms on the moon’s disc),* should

not have relinguished the myth of the unknown southland con-
neeting Cape Prasum with Cattigara and Thinwe (Sinarum
mietropolis), joining, therefore, Eastern Africa with the land
of Tsin (China). This myth which supposes the Indian Ocenn
to be an inland sea, was based upon views which may be
traced from Marinus of Tyre to IHippaichus, Scleucus the
Babylonian, and even to Arnistotle } 'We must limit ourselves
in these cosmical descriptions of the progress made in the con-
templation of the universe, to a few examples illustrative of
the fluctuations of knowledge, by which imperfectly recognised
facts were so often rendered still more obscwre.  The more the
extension of navigation and of inland trade led to a hope that
the whole of the carth’s surface might become known, the
more earncstly did the ever-wakeful imagination of the Grecks,
inlly m the Alexandrian age under the Ptolemies, and
under the Roman empire, strive by ingenious combinations to
fuse ancient conjectures with newly acquired knowledge, and
thus specdily to complete the scarccly sketched map of the earth.
‘We have alrcady bneﬂy noticed that Claudius Ptolememus, by
his optieal enquiries which have been in pait preserved to us by
*the Arabigns, became the founder of one branch of mathematieal
g:xics, which, according to Theon of Alexandria, had ajready
notieed, with refirence to the refraction of rays of light,

no:;m;sad genles, e rec. Bekkeri ¢t Nicbuhr., 1829, pp. 800, 619, 628,
and 628.

* Plutarch, de Facie in orbe lune, pp. 921, 19 (compare niy Kvamen
erit., t. i, pp. 145-191). I have my+elf met,samong highly-informed Per-
wans, with a repctition of the hypothesis of Awesianax, according to
which, the marhs on the moon's dise, in which Platarch (p. 935, 4)
thought he saw “a peculnr kind of shining mountains” (voleances?),
were merely the reflected 1mages of terrestrial lands, seas, and-isthmuses,
Thes¢ Persians would say, for instance,  What we see through tele--
scopes on the surface of the moon arc the reflected images of our own
country.”

try.

+ Ptolem,, lib. iv. cap. 9; lib. vii. cap. 8and § Compare Letronne,
fu the Jouynal de Savans, 1831, pp. 4706-480, and 545-555; Hume
wids, Kxamen crit, & 1 pp. 144, ;61, and 829; t. i1 pp. 370378,

\ . 0 . R
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in the Caloptrica of Archimedes®* We may esteem it ay an
important advance when physical phenomena, instesd of being
ﬁmgyohservedundoompn.rcdtoge (of which wehave memo-
examples in Greek antiquity, in the comprehensive pseudo-

Aristotelian problems, and in Roman antiquity in the warks of
Senece), are intentionally evoked under altered conditions, and
are then measured.} This latter mode of proceeding charac-
terises the investigations of Ptolemy on the refraction of rays
in their passage through media of unequal density. P<olemy
eaused the rays to pass from nir into water and glass, and
from water into glass, under different angles of incidence, and
be finally arranged the results of these physical experiments
in tables. This measurement of a physical phenomenon
called forth at will, of a process of nature not dependent upon
a movement of the waves of light, (Aristotle, assuming a move-
ment of the medium between the eye and the object,) stands
wholly isolated in the period which we are now considering.]
This age presents, with respeet to investigation into thl;uﬁe-
ments of pature, only a few chemical experiments by Diosco-
rides, and, as I have already elsewhere noticed, the technical
art of collecting fluids binthe process of distillation.§ Chemix-
try cannot be said to have begun until man learnt to gbtain
mincral acids, and to employ them for the solution and libera-
‘tion of substances, gnd it 18 on this account that the distillation
of sea water, deseribed by Alexander of Aphrodisias ynder
Caracalla, is 8o worthy of notice. It designates the pa¥l by
which man gradually arrived at o knowledge of th¥ heteyogu;,

¢ Delambre, Hist, de T Astronomie ancienne, t. i. p.liv.; t. ii. p, 651,
Theon never makes any mention of Ptolemy’s Optics, although he lived
fully two centuries after him.

htﬂlt:ru ofton diﬂ‘nl:rnlt in mng anvien:“:rorks ‘l,;n physics, to dedtlie
w a particular resul u m & phenomenon purposs
ealled forth, or accidentally obursv’;d. ns“'here Arl;slotle (De C'glo, iv. 4y)
treats of the weight of the atmosphere, which, however, Ideler
o depy (Meteorologia veterum Gracorum et Romanorum, p. 28), he
sxyn djstinetly, “ an inflated Lladder is heavicr than an empty one.” The
?lnm must have been made with eondensed i, if actually tried,
" .'.ﬁl;m., de Anima., ii. 7; Bieso, Die Philosophie des Aristot., bd,

§ Joansis (I’Mﬂmﬂ‘) Grammatie, inlibr. de Generat., and Alewan-
L P in Meteorol. Comment. (Venet. 1627), p- 97, b. Compare
my Bcamen oritigue, t. i, pp. 306-312.
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neous nature of substances, their chemical composition, and
their mutual affinities.

The only names which we can bring forward in connection
with the study of organie nature, are the anatomist Marinus,
Rufus of Ephesus who disscoted apes and distinguished
between nerves of scnsation and of motion, and Galen of
Pergamus, who eclipsed all others. The natural history of
snimals by AElian of Preneste, and the poem on fishes by
Oppianus of Cilicia, contan seattered rotices, but no facts based
on personal examination. It is impossible to compreherd how
the enormous multitudes of elephants, rhinoceroses, hippopo-
tamuses, clks, lions, tigers, pantheis, crocodiles, and ostriches,
which for upwards of four centuries were slain in the Roman
eircus, shou{,d have failed to advance the knowledge of com-
%xrative anatomy.* I have already noticed the merit of

108corides m regard to the collection and study of plants,
and it only remains therefore to obscive that his works exer-
cised the greatest mfluence on the botany and pharmaceutical
chemistry of the Arabs. The botanical garden of the Roman

hysician Antonius Castor, who lived to be upwards of u hun-

ed years of age, was perhaps laid out in imitation of the
botanical ens of Theophrastes and Mithridates, but it did
not in probability lead to any further advancement in
science than did the collection of fossil bones formed by the
Emperor Augustus, or the museum of objects and products of
nature which has been aseribed on very shght foundation to
Apuleius’of Madaura {

The representation of the contributions made by the epoch of
the Roman dominion to cosmieal knowledge, would be incom-
plete, were I to omit mentioning the gieat attempt made by
Caius Plinius Secundus to comprise o description of the um-
verse in o work conwsting of thirty-seven books. In the

* The Numidian Metellus cwused 142 clephants to be killed in the
*gircus. In the games which Pompey gotve, 6/10 lions and 406
ware asscmbled.  Angustus saerificed 8500 wild beasts in the national
festivities, and a tender husband laments that he could not velebrate the
day of hus wite's death by a sangmnary gladatonal fight at Verons,*
“ becauso eontrary winds had detamed m port the panthers which had
been bonght n Afrieat” (Plin, Kpist., v 84) .

s See p. 567. Yet Apuleius, as Cuvier remarks {ff1st. des Soiendes
naturelles, t. 1. p.,287), was tho first to deacribe accurately the hemy
hook in the socon ndthi.rdm;nd:ofﬁnApl)‘h.

. . . o2 .
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whole of antiqui noﬂmxgom similar had been a and,
slthough the work grew, the nature of the ing,
into a species of encyclopedia of nature and art (the author
himsclf, in his dedication to Titus, not scrupiing to apply to
his work the then more noble Greek cxpression éyxuihomaideia,
or conception and po&lfu sphere of universal knowledge), t‘ym:
it must be admitted that, notwithstanding the deficiency of an
intcernal connection amongst the different parts of which the
whole is composed, it presents the plan of a physieal deserip-
tion of the universe,

The Iistoria Naturalis of Pliny, cntitled in the tabular
view which forms what is kuown os the first book, Historia
Mundi, and in a letter of his nephew to his friend Macer still
more aptly, Nature Historia, embraces both the heavens and
the earth, the position and course of the heavenly bodics, the
meteorological processes of the atmosphere, the form of the
earth’s surface, and all terrestrial objects, from the vegotable
mantle with which the land 1s covered, and the mollusca of the
ocean, up to mankind. Man is considered, according to the
variety of his mental dispositions and his exaltation of these
cxpirituu.l gifts, in the development of the noblest creations of art.

have here enumerated the clements of a genceral knowledge of
unture which lic scattered irregularly throughout difforent
parts of the work. “The path on which I am about to
enter,” says Pliny, with a noble sclf-confidence, *.is untrodden
{non trita auctorshus via), no onc amongst my own- country-
1gen, or amongst the Greeks, has as yct attempted to treat of
tke whole of nature under its character of universality (nemo
m G'racos qus unus omnia tractaverit). If my wm.dertaking
d not succeed, it is, at any rate, both beautiful and noble
(pulchrum algue magnificum) to have made the attempt.”

A grand and single image flonted before the mind of the
intellectual author, but suffering his attention to be distracted
by specialities, and wanting the living contemplation of nature,
he wes unable to hold fust this image. The execution was

. inoomplete, not merely from a superficiality of views, and a
mtofkmwledge of the objects t be treated of (here we, of
eourse, can only judge of the portions that have come down to
up), but also from an erroncous mode of arrangement. We

i in the puthor the busy and occupied man of rank,
prided himself on his wakefulness and nocturnal labours,
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but who, undoubtedly, too often confided the loose web of an
endless compilation to his ill-informed dependents, whilst he
was himse in superintending the management of
public affairs, when holding the place of Governor of Spain,
orof a suﬁerin dewt of the flect in Lower Italy. This taste
for compilation, for the Ilaborious collection of the

rate observations and facts yiclded by science as it flfen
cxisted, is by no means deserving of censure, but the want ot
success that has attended Pliny’s und ing is {0 be ascribed
to his incapacity of mastuing the materials accumulated, ‘of
bringing the descriptions of nature under the control of higher
and more general views, or of kecping in sight the point of
view presented by a comparative study of nature. The germs
of such nobler, not mercly orographic but truly geognostic
views, were to be met with in Kratosthenes and Strabo, but
Pliny never made use of the works of the latter, and only on
one occasion of those of the former; nor did Aristotle’s his-
tory of auimals teach him their division into large classes
based upon internnl organisation, or lead him to adopt the
method of induction, which is the only safe means of generalis-
ing results,

Beginning with pantheistic considerations, Pliny descends
from the celestinl regions to terestrial objects. Ile recognises
the necessity of repiesenting the forees and the glory of
natwxe (nature vis atque majesias) as o great and comprehen-
sive whole (I would here 1efer to the motto on the title of my
worll:l), ande at the hﬁﬁn‘% of thtlaal’l‘hird B;hok h%u dls{ﬁ
guishes between gen ang C rraphy; but thi
distinction is ngaingtoon n(-glcctt.i'tll)c whcnm-oxzes absorbed
in the dry nomenclature of countrics, mountains, and rivers.
The greater ions of Books VIII.-XXVIL, XXXIIL
and IV., XXXVI. and XXXVIIL, consist of categorical
cnumerations of the threc kingdoms of nature. Pliny the
Younger, in one of his letters, justly characterises the work of
his uncle ds * learned and full of matter, no less various thap
nature herself (opus diffusum. eruditum, nec minus varsum
quam ipsa natura)”” Many things which have been made °
subjects of reproach against Pliny as needless and irrelevant

i rather appear to me deserving of praise. It has
always afforded me cspecial gratification to observe that he
refers so frequently, and with such evident partiality to fie

By
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infldence cxercised by nature on the civilisation and mental
dovelopment of mankind. It must, however, be admitted that
his points of connection are seldom felicitously chosen (as, for
instance, in VII. 24-47; XXV. 2; XXVI. 1; XXXV, 2;
XXXVI. 2-1; XXXVIL 1). Thus the consideration of the
pature of mineral and vegetable substances leads to the intro-
duetion of a fragment of the history of the plastic arts, but
this brief notice has become more mmportant in the present
state of our knowledge than all that we can gather regarding
descriptive natural history from the rest of the work.

The style of Pliny evinces morc spirit and animation than
trne dignity, and it 14 seldom that his deseriptions possess any
degree of pictorial distinctness. We feel that the author has
drawn his impressions from books and not from nature, how-
cver freely it may have been preseuted to him in the different
regions of the earth which he visited. A grave and sombre
tone of colour pervades the whole composition, and this sen-
timental feeling is tinged with a touch of bitterness whenever
he enters upon the consideration of the conditions of man and
his destiny. On these occasions, almost as in the writings of
Cicero, although with less simplicity of diction,® the aspect
of the grand unity of nature is adduced as productive of

'ment and consolation to man.

The conclusion of the Ifistoria Naturalis of Pliny—the great-
est Roman memurinl transmitted to the literature of the middle
ages—is com in a truc spirit of cosmical deseription. It
contains, in the condition in which we have possessed it since
1881,} a bricf consideration of the comparative natural history
of countries in different zoncs, an culogium of Southern
Europe between the Mediterrancan and the chain of the Alps,
and a description in praise of the Iesperian sky, ¢ where the

dn;:: andf g&nﬂelmildneas of the climate had,” according
toa n of the older Pythagorcans, “carly hastened the
liberation of mankind ﬂ-om’}:b?;'bm-ism." Y

¥ ¢ Byt enim animorum in?enlormquo naturale quoddam quast
consideratio contemplatioque naturee. Erigimur, elatiores

wddesaur, humana icimus, cogitantesque su; e ceelestia
gt wopivn, ut exigus et contepnimun (Oie, Asady i 1)

4+ P, xexvil, 13 (od. t. v. 1836, p. 820). All earlier uwdi.

tlons closed with the words ¢ jam quacunque ambitur mari.®

comclysion of the work was discovered in 1881, in & Bam
&:.hmmv.smrm“sawéﬁ'm * bers
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. The influcnee of the Roman dominion as a constant element
of union and fusion required the more urgently and forcibly
be brought forward m a history of the contemplation of the
iverse, since we arc able to recognise the traces of this
influence in its remotest consequences even at a period when
the bond of political union had become less cpmpact, and was
even partially destroyed by the inrvads of barbarians. Clau.
dian, who stands forth in the decline of literature during the
latter and more disturbed age of Theodosius the Great and
his sons, distinguished for the endowment of a revived poetie
productiveness, still sings, in too highly laudatory strains,
of the dominion of the Romans.*
Tlac est, in gremium victos qua sola recepit,
umanumque genus communi nomine fovit,
Mairis, non domine, ritu ; civesque vocavit
Quos domuit, neanque pio longinqua revinzit.
Hugus pacificis debemus moribus omnes
Quod veluis patriis regionibus utitur hospes. . . .
External means of constraint, artificially arranged civil
institutions, and long continued servitude, might certainly
tend to unite nations by destroying the individual existence
of cach one, but the fecling of the unity and common condition
of the whole human race, and of the equal rights of all men, has
& nobler origin, and is based on the internal promptings of
the spirit and on the foree of religious convictions. Christiani
has materially coutributed to call forth this idea of thé wmity
of the human race and has thus tended to excrcise a
favourable influence on the humanisation of nations in their
morals, manners, aud institutions. Although cldscly inter-
woven with the earlicst doetrines of Christianity, this idea of
humanity met with only a'slow and tardy recognition, for at
the time when the new faith was raised at Byzantium, fram
political motives, to be the established religion of the state, its
adberents were already deeply involved in miserable party
dissensions, whilst intercourse with distant nations was
impeded, and the foundations of the empire were shaken in
many dircetions by extcrnal assaults. Even the persomal
of cntire races of men long found no ion in
&mmn states, from ecclesiastical landowners and corporate
es.

* C'sudisn in Secundum coneulatum Stillichonis, v. 150188, %
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Such unnatural impediments, and many others which stand
in the way of the intclicctual advance of mankind and the
ennoblement of social institutions, will all gradually disappear.
The principle of individual and political freedom is nnpﬂmfmb
in the ineradicable conviction of the equal rights of one sole
human race. Thus, as 1 have alrcady remarked,* mankind
presents itself to our contemplation as one great fraternity,
and as one independent unity, striving for the attainment of
one aim—the free development of moral vigour. This consi-
deration of humanity, or ruther of the tendency towards it,
which somctimes checked, and sometimes advancing with a
rapid and powerful progressive movement,—and :i no means
a Kiscovery of recent times,—belongs, by the generalising influ.
ence of its direction, most specially to that which elevates and
animates cosmical life. In delincating the groat of
the history of the universe, which includes the dominion of
the Romans and the laws which they promulgated, together
with the beginning of Christianity, it would have been im
sible not to dircct special attention to the manner in which
the religion of Christ enlarged these views of mankind, and to
the mild and long-cnduring, although slowly operating, influ-
ence which it eaerciscd on general, intellectual, moral, and
social devclopment.

* See p. 368, and compare also Wilhelm von Humboldt, Ucder die
Kawi-Sprache, bd. 4. ». xxxviii.
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INVASION OF THE ARARS.~—INTELLECTUAL APTITUDE OF
TI[I8 BRANCH OF THI BSLMITIC RACES.—INFLUENCE
OF FOREIGN LERLEMINI1S ON 1HE DEVELOPMLXT OPF
EUROPEAN CULTURE.~~THE INDIVIDUALITY OF THE
NATIONAT, CHARACTIR OI' THE ARADBS.~TLNDLNCY TO
A COMMUNION WITH NATURE AND PHYSLICAL FORCES.
~~MEDICINE AND CHLMISTRY.—EXTENSION OF TPHY=-
SICAL GEOGRAPHY.—ASTRONOMY AND MATHIMATICAL
SCIENCLS IN THE INTERIOR OF CONTINENTS.

Ix the preceding sketch of the history of the physical contem-
plation of the universe we have already considered four
principal momenta in the gradual development of the recog-
nition of the unity of nature, viz.: —

1. The attempts made to penctrate from the bosin of the
Mediterrancan, castward, to the Euxine and Phasis; south-
ward, to Ophir and the tropical gold-lands; and westward,
through the Pillars of Ilercules, into the *“all encircling
ocean.”

2. The Macedonian eampaign, under Alexander the Great.

3. The age of the Ptolemies. '

4. The universal dominion of the Romans.

We now, therefore, proceed to consider the important
influence cxercised on the gencral advancement of the
physical awd mathematical scicnces, first, by the admixture
of the forcign clements of Arabian culture with European
civilisation, and, six or seven centuries later, by the mari-
time discoveries of the Portugucse and Spaniards: and like-
wise their influence on the knowledge of the earth and the
regions of space, with respeet to form and measurement, and
to the beterogencous nature of matter, and the forecs inherent
in it. The discovery and exploration of the New Continent,
through the range of its voleanic Cordilloras and its elevated
platcaux, where climates are ranged in strata, as it werc, above
one another, and the development of vegetation within 120
degreces of latitude, undoubtedly indieates the period which
has prescnted, in the shortest period of time, the greatest
ubundance of new physiral observations to the human mind,

From this period the cxtension of Cosmical knowledige
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ceased to be associated with separate and locally defined poli
tical occurrences.n Great inventions l;mw first euluu.umadmlel
tan intellectual power; and were no longer solely
::?ted gl‘;;'thc influence of separate, external causes. The
human mind, acting simultaneously in several directions,
created, by new combinations of thought, new organs, by which
the human cye could alike serutinise the remote regions of
¢pace and the delicate tissues of animal and vegetable structures
which serve as the very substratum of life, Thus the whole of
the soventeenth century, whose commencement was brilliantly
signalised by the great discovery of the telescope, together
with the immediate results by which it was attended——from
Galileo's observation of Jupiter's Satellites, of the crescentie
form of the disc of Venus, and the spots on the sun, to the
theory of gravitation discovercd by Newton—ranks as the
most important epoch of & newly-created physical astronomy.
This period constitutes, therefore, from the umity of the
cfforts made towards the obscrvation of the heavenly bodics,
and in mathematical investigations, a sharply-defined section
in the great process of intcllectual development, which, since
then, has been characterised by an uninterrupted progress.

In more recent times, the difficulty of signalising separatemo-
menta inereases in proportion us human activity becomes more
variously directed, and as the new order of social and political
rclations binds all the various branches of science in one
closer bond of union. In some few sciences, whose develop-
ment has been considered in the history of the phyical con.
templation of the universe, as, for instance, in chemistry and
desriptive botany, individual periods may be instanced, even
ia the most recent time, in which great advancement has been
rapidly made, or new views suddenly opened, but, in the his-
tory of the contemplation of the universe, which, from its
vesy nature, must be limited to the consideration of those
faots regarding separate branches of scicnce, which most
directly relnte to the extension of the idea of the Cosmos eon-
-'dq'u{ as one natural whole, the connection of definite
epooks becomes impracticable, since that which we hawe
named the process of intellectual development pre-supposes
o, ung simultaneous atlvance in all of Cos-

vt vt o the ivis St of e e
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and the introduction of a new and foreign clement of eivilisa-
tion, by means of tlie first direct eontact of our -continent
with the land of the tropics, it appears desirablo that we
should throw a general glance over the path on which we are
about to enl;t:r. ¢ Senn &

The Arubs, a people o itic origin, partially dispelled
the barbarism wll;.icgl had shrouded Eﬁ?ope for upwards of
two hundred years after the storms by which it had been
sheken, from the aggressions of hostile nations. The Arabs
lead us back to the imperishable sources of Greek philoso-
phy; and besides the influence thus exercised on scientifie

tivation, they have also extended and opened new paths in
the domain of natural investigation. In our continent these
disturbing storms began under Valentinian 1., when the Huns
(of Finnish, not Mongolian origin) penetrated beyond the Don
in the closing part of the fourth century, and subdued, first
the Alani, and subsequently, with their aid, the Ostrogoths. In
the remote parts of Eastern Asia, the stream of migratory
nations hnd already been moved in its onward course for
several centuries before our eru. The first impulse was
given, as we have alrcady remurked, by the attack of the
Hiupgnu, a Turkish race, on the fair-haired and blue-eyed
Usuni, probably of Indo-Germanic origin, who bordered on
the Yuet1 (Get1), and dwelt in the upper river valley of the
Hoangho, in tho north-west of China. The devastating
stream of migration dirceted from the great wall of China,

hich wadcrected as a protection against the inroads of the

iungnu (214 p. c.), flowed on through Central Asia, north
of the chain of the Celestial mountamns. These Asiatic hordes
were uninflucneed by any religious zeal before they entered
¥urope, and some writers have cven attempted to show that
the Moguls were not as yet Buddhists when thcy advanced
vietoriously to Poland n.nz Silesin.® 'Wholly difierent rela-

* I, as has often been asscrted, Charles Martel, by his victory at
E:Md Central Europe aguinst the Mussulman invasion, it
maintained, with equal justice, that the retreat of tho Moguls
after the battle of Liognitz prevented Buddhism from to the
shores of the Elbe and the Rhine. The M i ttle, was ,
fought in the plain of Wahlstatt, near Liegnitz, and in which Dﬂ
Henry the Piouafell fighting bravely, took place on the 9th of April, 1¢1,
four years aficr Kaptachak (Kamischatks), ind Russis bbcame subjeot 0
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tions imparted a peeuliar character to the warlike aggressions
of & morc southern race—the Arabs.

Remarkable for its form, and distinguished a8 a detached
branch of the slightly articulated continent of Asia, is situated
the peninsula of Arabia, between the Red Sea and the Persjan
Gulf, the Kuphrates and the Syro-Mediterranean Sca.* It is
the most western of the three peninsulas of Southern Asia, and
its vicinity to Egypt, and to a European sca-basin, gives it
signal advantages 1 a political no less than a commercial

int of view. In the central parts of the Arabian I'eninsula

ived the tribe of the Hedschaz, a noble and valiant race, un-
Jearned, but not wholly rude, imaginative, and, at the same
time, devoted to the careful observation of all the processes of
frce nature, manifested in the cver-sercne vault of heaven,
and on the swface of the carth. This people, after hidvin
continued for thousands of years almost without contact wi
the rest of the world, and advancing chicfly in Nomadie
hordes, suddenly burst forth from their former mode of life,
and acquiring cultivation from the mental contact of the
inhabitants of more ancient scats of civilisation, converted
and subjected to their dominion the nations dwelling between
the Pillars of Hercules and the Indus, to the point where the
Bolor chain intcrsects the Ilindoo Coosh. ’I%ocy maintaided
relations of commcrce, as carly as the middle of the ninth
century, simultancously with the mnorthern countries of
Europe, with Madagascar, Eastern Africa, India, and Chinaj
diffuscd languagés, money, and Indian numerals, and founded
a powerful and long-enduring communion of lands united
together by one common religion, In these migratory
rdvances great provinces were often only temporarily ocou.
pied. The swarming hordes, threatened by the natives, onl
rosted for awhile, according to the poctical diction of their

the Asiatic horde, under Batw, the grandeon of Ghengis Khan. But
the earliest introduction of Buddhism among the Mongolians took
iace in the year 1247, when, in the east at Leang-tacheu, in the
&Ibﬂpmineo of Schensi, the sick Mongolian Prince Godan cansed
Pandita, a Thibetian archbishop, to be sent for, in orderto
convert him, (Klaproth in a mmﬂp:afm “ Ueber
Verbreitung des Buddfiismus $m dstlichen und ichen Asien.”)
M have never occupied ves with the conversion of
nstions,
Bee p. 205, .

B2k
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own historians, * like groups of clouds which the winds ere
long will scatter abroad.” No other migratory movement
has prescented o more striking and instruétive character; and
it would appear, as if the depressive influence, manifested in
circumseribing mental vigour, and whiua was apparently in-
horent in Islamism, acted less powerfully on the nations under
the dominion of the Arabs than on Turkish races. Persccution
for the sake of religion was here, as everywhere, even among
Christians, more the result of an unbounded, dogmatising
despotism, than the consequence of any original form of
belief, or any religious contemplation existing amongst' the
people.  The anathemas of the Koran ate especially directed
against superstition and the worship of idols, amongst races
of Aramwpic descent.®

As the life of nations is, independently of mental culture,
determined by many external conditions of soil, climate, and
vicinity to the sea, we must here remember the great
vurieties presented by the Arabian peninsula.  Although
the first impulsc towards the changes effected by the Arabsin
the three continents emanated from the Ismaelitish Hedsehaz,
and owed its principal force to one sole race of herdsmen,
the littoral portions of the peninsula had continued for thou-
sands of years, open to intcrcourse with the rest of the world.
In order to understand the connection and existence of great
and singular occurrences, it is necessary to ascend to the
primitive causes, by which they have been gradunlly prepared.

‘T'oward® the south-west, on the Erythrean Sea, lics Yemen,
the ancient seat of civilisation (of Suba), the beautiful, fruit-
ful, and richly cultivated land of the Joctanide.t It
duced incense (the lebonah of the Ilchiews, perhaps the Kl;:

* Hence the contrast between the tyrannieal'measures of Motewekkil,
the tenth Caliph of the house of the Abassides, against Jews and
Christians (Joscph von Hammer, Ueber die Lénderverwaltung unter
dem Chalifate, 1835, 8. 27, 85, und 117), and the mild tolérance of
wiser rulers in Spain (Conde, Aist. de le Dominacion de los Arabes
en Espaia, T. i 1820, p. 67). It should also-be remembercd, that
Omay, after the taking of Jerusalem, tolerated every rite of Christian
worship, and concluded a treatv with the Putrinrch favourablo to the
Ol (Fundgruben des Orirnts, Bd, v.,s 68.)

+ 1t would appenr from tradition, that a branch of the Hebrews ml.
grated 10 southern Arabia, under the name of Jokthan (Quchthan,) be-
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wellia thurifera of Colebrooke),* myrrh, (a species of amyris,
first accurately described by Ehrenberg,) and the so-called
belsam of Mecea, (the dron gileadense,

Kunth). These products constituted an important branch of
eommerce between the contiguous tribes and the Egyptians,
Persians, and Indians, as well as the Grecks and Romans;

fore the time of Abraham, and there founded flourishing
(Ewald, Gesclichte dea Volkes Israel, Bd. i. s. 387 und 430.)

* The tree which furnishes the Arabian incense of H cele-
brated from the earliest times, and which is never tobefound in the Island
of Socotora, has not yet been discovered and determined by any bo!
not cven by the laborious investigator Ehrenberg. An articlo similar
to this incense is found in eastern India, and particularly in Bundel-
cund, and is exported in considerable quantities from Bombay to
China. This Indian incense is obtained, according to Colebrooke {Asi-
atic Researches, vol. ix. p. 877), from a plant made known Ly Rox-
burgh, Boswellia thurifera, or serrata, (included in Kunth's family of
Burseracee). Asfrom the very ancient commereial connections between
the coasts of southern Aralis and western India (Gildemeister, Serip-
torum Arabum Loci de rebus Indicis, p. 35), doubts might he enter-
tained as to whether the Aiurac of Theophrastus, (the thus of the
Romans), belonged originally to the Arabian peninsula, Lassen’s remark
(Indische Alterthumskunde, Bd. i. s. 286), that incense is called “yd-
wana, Javanese, 1. ¢, Arabian,” in Amara-Koscha itself becomes very im-
portant apparently implying that this product is brought to India from
Arabia. It is called Turuschka’ pindaka’ sillé, (threc names signify-
ing incense,) “ydwand’in Amara-Koschn. (Amarakorha, publ, par
A. Loiscleur Deslongchamps, I’ i. 1839, p. 156, Dioscorides also
distinguishes Aribian from Indian incense. Carl Ritter, in his excol-
lent monograph on the kinds of incense (Asien, Bd. viii. Abth. i. s
858-372), remarks very justly, that, from the simalarity of climate,
this species of plant (Boswellia thurifera,) might be diffused from India
through the sonth of Tersin to Arabia. The American incense (Oliba-
num americanum of our Pharmacopaias,) is obtained from Jeica guja-
nensit, Aubl. and Jeica tacamahaca, which Bonpland and mygelf fre-
quently found growing on the vast grassy plains (Llanox) of Calaboso,
in South Amcrica Jcica, like Buswellia, belongs to the family of

The red pine (Pinus abies, Linn.,) produces the common incenso
of our churches. The &'lunt which bears myrrh, and which Bruee
thought he had scen, (Ainslie, Materia Medica of Hindostan, Madrns,
813, p. 29), has been discovered by Ehrenberg, near el-Gisan in Ambin,
snd has been described by Nees voy Esonheck from the specimens col-
Josted by him, under the name of Balsamodendron myrrha, The

3
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and it was owing to their abundance and luxuririance that
the try acquired the designation of * Arabia Felix,"
which occurs as early as in writings of Diodorus and
Strabo. In the south-east of the peninsula, on the Persian
Ghlf, and ogg;site the Phaenician settlements of Aradus and
Tylus, lay ha, an important emporium for Indian articles
of commeree.

Although the greater part of the interior of Arabia may
be o barren, trecless, and sandy waste, we yct meet
in Oman, betwcen Jailan and Basna, with a whole range of
well-cultivated oascs, irrigated by subterrancan canals ;* and
we are indebted to the meritorious activity of the traveiler,
‘Wellsted, for the knowledge of threc mountain chains, of
which the highest and wood-crowned summit, named Dschebel-
Akhdar, 1ises six thousand feet above the level of the sca
near Maskat.* In the hilly country of Yemen, cast of Lobeia,
and in the littorul range of lledschaz, in Asyr, and also to
the eust of Meccca, at Tayef, there are clevated plateaux,
whose perpetuslly low temperature was known to the geo-
grapher, Edrisi.t

¢ same diversity otil.u- mountain landscape characterises
the peninsula of Sinai, Copper-land of the Egyptians of
ﬂ'wtl::l(;l kingdom, (beforc the tume of the llyksfsh.s and the
stony valleys of Petra. I have already elsewhere spoken of
the Phenician commercial setllements on the most northern
portion of the Red Sea, and of the expeditions to Ophir,
ander Hifam and Solomon, which started from Ezion-Geber.}
Arabia, and the ncighbouring island of Socotora, (the island
of Dioscorides,) inhabited by Indian colonists, participated n
the universal traffic with India and the castern coasts of Africa.
The natural products of these countries were inter
for those of Hadramaut and Yemen. ¢ All they from
Sheba shall come,” sings the prophet Isaiah of the drome-
daries of Midim,, * they shall bring gold and incense.”§
Detra was the emporium for the costly waics destined for
and Sidon, and the principal settlement of the Nubateed, a
people once mighty in comunerce, whose primitive seat is

* Wellsted, T'ravels in Arabia, 1888, vol i. pp. 272-289. .

+ Jomard, Etudes géogr. et st, sur U Avabie, 1830, pp. 14 and 32.
% See p. 499.
§ leainh, ch. Ix.%. 6.

g
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sup by the philologist Quatremére, to have been situ-

among the Gerrheoan mountains, on the Lower Enfilirates.
"This northern ion of Arabin maintained an active con-
nection with other civilised states, from its vicinity to Egypt,
the diffusion of Arabian tribes over the Syro-Palestinian
boundarics and ghe districts around the Euphrates, as well as
means of the cclebrated caravan trach from Damascus throug
Emesa and Tadmor (Palmyra) to Babylon. Mohammed him-
self, who had sprung from a noble but impoverished famil
of the Koreischite tribe, in his mercantile occupation, visitet{
hefore he appeared as an inspired prophet and reformer, the
fair at Bosra on the Syrian frontier, that at lladramaut the
land of incense, and more u}mrtictﬂarly that held at Okadh,
near Mecea, which continued during twenty days, and whither
pocts, mostly Bedouins, assembled ann , to take ir
the lyric competitions. I mention these individual facts
referring to international iclations of commerce, and tho
causes from which they cmanated, in order to give a more ani-
mated picture of the circumstances which conduced to prepare
the way for a universal change.

The spread of Arabian population towards the north,
reminds us most especially of two events, whic Wtb-
standing the obscurity in which their more imm reln-
tions are shrouded, testify that cven thousands of years before
Mohammed, the inhabitants of the peninsula had occasionally
taken part in ‘the great universal tiaflic, both towards the
west and enst, in the dircetion of Egypt and of the Euphrates.
The Semitic or Aramwic origin of the IIyksos, who put an
end to the old kingdom under the twelfth dynasty, two thou-
sand two hundred years before our era, is now almost univer-
sally admitted by all historians. Even Manetho says, * spme
mamtain that these herdsmen were Arabians.” Other autho-
rities call them Pheenicians, a t~em which was catended in
nnt.iﬁuity to the inhabitants of the valley of the Jordan, and
to all Arabian races. The acutec Ewald refers especially to
the Amalckites, who originally lived in Yemen, and then
spread themsclves beyond Mecca and Medina to Canaan and
8yria, appeuring in the Arabian annals as rulers over Egypt,
in the time of Joseph.* It seems extraordinary that
® EwaM, Gesch. des Volkes Jerael, Bd. i. s, 300 und 450; Bunsen,
Zgypten, Buch iil. 5. 10 und 32. The tzaditions of Medes and Per
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nomadic races of the Hyksos hoald have been able to subdue
the ancient powerful and well-organized kingdom of the Egyp-
tians. Here the more freely constituted nation entered into a
successful contest with another long habituated to servitude, but
yet the victorious Arabian immigrants were not then, as in
more modern t.pes, inspired by religious enthusiosm. The
Hyksos, actuated by fear of the Ass , (races of Arpasch-

d,) established their festivals and place of arms at Avaris,
on the castern arm of the Nile. This circumstance scems te
indicate attempted advances on the part of hostile warlike
bodies, and a great migration westward. A second event,
which occurred probably a thousand yeats later, is mentioaed
by Diodorus on tha authority of (‘tesias * Arimus, a ﬁowerful
prince of the Himyarites, entered into an alhance with Ninus,
on the Tigris, and after they had conjointly defeated the
Babylonians, he returned laden with rich spoils to his home
in southern Arabia.}

Although a frec pastoral mode of life may be regarded as
predominating in the Iledschaz, and as constituting that of a
great and powerful majority, the cities of Medma and of Mecea
with its ancient and mysterious temple-holiness, the Kaaba,
arc mentioned as important places, much frequented by
forcigners. It is mobuble that the complete and <avage
wildness generated hy icolation, was unknown in those dis-
trict~ which we term 1iver valleys, and which were contiguous
to coasts or to caravansery tracks. Gibbon, who knew so well
low to comwider the conditions of human life, draws atten
tion to the cesential dufferences eaisting hetween a nomadie
life in the Arabian peninsula and that deseribed by Hero-
dotus and Hippocrates, in the so-called land of the Sc{dﬁnm;
sinee, in the latter 2egion, no portion of the pastoral pee
ever sottled in cities; whilst in the great Arabian penn

sians in northern Africa indicate very ancient migrations towards tho
west. They hwe been connected with the varous versions of the myth
of Hercules, and with the Phoenician Melkarth, (Compare Sallust,
Bellum Jugurth cap. 18, drawn, fiom Punic writings, by Hicmpsal; and
Pliny, V. 6) Straho cven terms the Maurusinms, (inhabitants of Mav
ritania,) # Indians who had come with Hereules,” .

* Diod. Sic hb. i1 cap 2 and 3.

¥ Clesim Cnidai Operum reliquice, ed. Baehr, Fragmenia Asayri
™ 421; and Carl Muller, in Dindorf’s edition of Herodotus, (Par. 184
¥p. 18-15. .
. 2p
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tha country still hold communion with the inhabitants
of the towns, whom they regard as of the same origin as them-
sclves,* In the Kirghis steppe, a'portion of the plain, inha~
bited by the ancient Scythians, (the Scoloti and gaem.) and
which exceeds in extent the area of Germany, there has
never beon a city for thousands of years, and yet at the time
of my journey in Siberia, the number of the tents (Yurti or
Kibitkes), occupivd by the threc nomadic hordes, excceded
400,000, which would give a population of 2,000,000.1 It
is hardly necessary to cuter more circumstantially into the
«consideration of the cffect produced on mental culture, by’
such great contrasts in the greater or less isolation of a
nomadic life, even where equal mental qualifications are
regupposed.
P In the more highly-gifted race of the Arabs, natural adap.
{ibility for mental cultivation, the geographical relations we
have already indicated, and the ancient commercial inter-
course of the littoral districts with the highly civilized neigh-
bouring states, all combine to explain how the irruption into
Syria and Persin, and the subsequent possession of Ligypt,
were so speedily able to awaken 1n the conquerors u love for
science, and a tendency to the pursuit of independent obser«
vation. It was ordained in the wonderful deciees by which
the course of events is regulated, that the Chiistinn scets
of Nestorians which exercised a very marked influence on the
geographical diffiision of kuowledge, should prove of use to
the Arabs, even before they advanced to the erudite and con-
tentious city of Alexandrin, and that protceted by the armed
followers of the crced of Islam, these Nestorian doctrines of
Christianity were enabled to penetrate far into Eastern Asia.
The Arabs were first made acquainted with Greek Literature
the Syrians, a kindred Scmitic race, who had them-
selves aoquired a knowledge of it only about a hundred and
fifty years carlier through the heretical Nestorians.] Ihysi-
cians, who had beon educated in the scholastic establishments
of the Greeks, and in the celebrated school of medicine founded

* Qib Hist. of the Decline and Fall of the Boman Empi:
vol, ix, m 59, :%o, (Legpa 1829.)* v i

+ Humboldt, Asie centr. T. ii. p. 128.

1 Jourduin, Recherches critiques sur U A ge des Traduciions &’ Arisiote,
1819, pp. 81 and 87.
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Ly the Nestorian Christions at Fdessa in Mesopotamia, werd
settled at Mecca as carly as Mohammed's time, and there
lived on a footing of friendly intercourse with the Prophet.
and Abu-Bekr.

The school of Edessa, a prototype of the Benedictine
schools of Monte Cassino and Salerno, gave the first impulse
to a scientific investigation of remedial agents yiclded from the
mineral and vegetable kingdoms. When these establishments
+were dissolved by Chistian fanaticism, under Zcno the Isau-
rian, the Nestorians were scattered over Persia, where they
soon attained to political importance, and founded at
Dschondisapur, in Khusistan, a medical school, which was
afterwmads much frequented. They succeeded towards the
middle of the seventh century, in extending their know-
ledge and their doctrines as far as China, under the T
dynasty, 572 ycars after Buddhism had penctrated thither
from India.

The sceds of western civilization, which had been scattered
over Persia by lrarned monhs und by the philosophers of the lart
Platonic school at Athens persecuted by Justinian, had exer-
cised a beneficial influence on the Arabs during their first
Asiatic o:;:snigns. Ilowever faint the sparks of know-
ledge diff by the Nestorian priesthood might have been,
their peculiar tendency to the investigation of medical phar-
macy, could not fail to influence a race which had so long
lived in the enjoyment of a frce communion with nature,
.and which® preserved a more vivid fecling for every kind of
natural investigation, than the Greek and Italian inhabitants
of cities. /[The cosmical importance attached to the age ot
the Arabs depends in a great measure on the uational ‘charac-
teristics, which we are here considering.  The Arubs, I would
aguin 1emark, are to he regmded as the actual founders of
physical scienee, considered in the scnse which we now apply
to the words.

. It m&&g oth difficult trt;: associa m&anm

ute with an ite epoch of time in the

of the mental world, an of the intishately

ments of thought. Individual luminous points of know! "y

and the processes by which knowledge was gradually attained,

may be traced, scattered through very early periods of time.

How great is the diﬂbrenoezthnt separates Dicscorides, whe*
P2
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distilled mercury from cinnabar, from the Arabian chemist,
Dacheber; how widely is Ptolemy, as an optician, removed
Srom Alhazen; but we must, nevertheless, date the founda-
tion of the physical sciences, and even of natural science, from
the point where new paths were first trodden by many dif-
ferent investigators, although with unequal success. To the
mere contemplation of mnature, to the observation of the
phenomena accidentally presented to the eye in the terres-
trial and cclestial regions of space, succeeds in\'eatigation
into the actual, an cetimate by the measurement of magnitudes
and the duration of motion. The carliest epoch of such a spe-
cies of natural observation, although principally limited to
organie substances, was the age of Aristotle. 'There remains
a third and higher stage in the progressive advancement of
the knowledge of physical phenomena, which embraces
an investigation into natural forces and the powers
which these forces are cnabled to act, in order to be able to
bring the substances liberated into new combinations. The
means by which this liberation is cffected are easperiments,
by which phenomena may be called forth at will.

This last-named stage of the process of knowledge, which
was almost wholly disregarded in antiquity, was raised by
the Arabs to a high degree of development. 'Ihis people
belonged to a country which enjoyed, throughout its whole
extent, the climate of the 1cgion of palms, and in its greater
En that of tropidal lands, (the tro{:ic of Cancer intersecting

c peninsulu in the direction of a line running froni Maskat
to Mecea,) and this portion of the world was, theiefore, cha-
recterized by the highly developed vital force pervading vege-
tation, by which an abundance of aromatic and balsamic
Jjuices was yiclded to man from various bencficial and dele-
terious vegetable substances. ‘The attention of the people

ast early have been dirceted to the natural produets of their
native soil, and those brought as articles of commerce from
the accessible coasts of Malubar, Ueylon, and Eastern Africa.
In these regions of the Tortid Zone, organic forms become
individualized within very limited portions of space, cach one
being characterised by individual products, and thus increas-
ing the communion of men with nature, by o constant
excitement towards natural observation. Hence arose the
wish to distinguish carcfully from one another these precious
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articles of commerce, which were so important to medicine,
to manufactures, and to the pomp of temples and palaces; and
to discover the native region of each, which was often art-
fully concealed from motives of avarice. Starting from the
staple em'ionum of Gerrha, on the Persian Gulf, and from
Yemen, the native district of incense, numerous caravan-
tracks intersccted the whole interior of the Arabian penin-
sula to Pheonicia and Syrin, and thus everywhere diffused a
taste for and a knowledge of the names of these powerful
natural products. .

The science of medicine which was founded by Dioseorides
in the school of Alexandria, when considered with refe-
rence to its scientific development, is essentially a creation of
the Arabs, to whom the oidest and, at the same time, one of
the richest sources of knowledge, that of the Indian physi-
cians, had been early opened® Chemical pharmacy was
created by the Arabs, whilst to tl::c;'nh me lihewise du:l :hée
first officinl preseriptions regarding the preparation and ad-
mixturo of dlﬂ'crch:, remedinl ngen%s.—thg d.\:'lpensing recipes
of the t day. These were subscquently diffused over
the south of Furope by the school of Salerno.  Pharmacy and
Muteria Medica, the first requirzements of practical medicine,
led simultaneously, in two directions, to the study of botany
and to that of chemistry. From its narrow sphere of utility,
and its limited application, botany gradually opencd a wider
and freer, field, comprehending investigations into the strue-

* ture of organic tissues, and their connection with vital forces,
and into the laws by which vegetuble forms are associated
in families, and may be distinguished googr:ghicnlly. accord-
ing to diversities of climate and differences of elevation above
the earth's surface.

From the time of the Asiatic conquests, for the mainte-
pance of which Bagdad subscquently constituted a central
point of power and civilization, the Arabs spread themselves,

* On ﬂmmmlmwhich t%vc Anhl:eﬂvedtﬁ?m the Hindo:
regarding ca, see Wilson's important investigations
Sl oy o et 1 2%

y on o (17

. 56-59, 64-66, #8, and 92‘. é.otl‘:u A ?n account of Arabic

maceutieal writings, translated from , in Ainslie,
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inthe short of scventy years, over t, , and
Carthage, th;m the whtZle of Noﬂhern%% far
remote western peninsula of Iberia. The inconsiderable
degree of cultivation possesscd by the people and their
leaders, might certainly incline us to expect every demon-
stration of rudc barbarism, but the mythical account of the
burning of the Alexandrian Library by Amru, including the
acoount of its appheation during six months, as fucl to heat
4000 bathing rooms, rests on the sole testimony of two
writers who lived 580 years after the alleged occurience took
place.* We need not here describe how, in more peaceful
times, during the brilliant cpoch of Al-Mansur, IHaroun Al-
Raschid, Mamun, and Motasem, the courts of princes, and

ublic scient:fic institutions, were enabled to draw together
Erge numbers of the most distinguished men, although with-
out imparting a freer devclopment to the mental culture of
the mass of the people. It is notmy objectin the present work
togive a characteristic sketch of the far extended and variously
developed literature of the Arabs, or to distinguish the ele-
ments that spring from the hidden depths of the organiza-
tion of races, and the natural unfolding of their character,
from those which are owing to external inducements and
accidental controlling causes. The solution of this importunt
problem belongs to another sphere of ideas, whilst our histo-
rical considerations are limited to a fragmentary enumeration
of the various elements winch have contributed in mathema-
tical, astronomicul, and physical science, towards the diffu-
gion of a more general cuntemplation of the universe amonget
the Arabs.

Alchemy, magic, and mystic fancics, deprived by scho-
lastic phraseology of all poetic charn, corrupted here, us
elsewhere, in the middle ages, the true results of enquiry;
but still the Arabs have enlarged the views of nature, and

ugn to many new elements of kmowledge, by their in-
4 and independent labours, while, by means of careful
transistions into their own tongue, they have o) inted to
themstives the fruits of the labours of earlier cultivated

)

hd wol. ix. chap. 51, p 392; Heoren, Gesq), des Studiuma
dﬂmww‘, bd. 11%97, s 44 und 72; Bacy, AWN&
P 240; Purthey, Dus alevandrinische Museum, 1538, 5. 106, s
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tions.  Attention has been jusly drawn to the groat
moe existing in the relations of cvilization between im-
migrating Germanic and Arabian races.* The former becnme
cultivated after their immigration, the latter with
them from their native country, not only their religion but a
highly polished language, and the graceful blossoms of a
try, which has not been wholly devoid of influence on the
F:wenglls and Minnesingers
The Arabs posscssed remarkable qualifications, alike for
appropriating to themselves, and again diffusing abroad,
the sceds of knowledge and gencral intercourse. fiom the
Euphrates to the Guadalquiver, and to the south of Central
Africa. They cxhibited an unparalleled mobility of eha-
yacter, and a tendeney to amalgamate with the nations whom
they conquered, wholly at variance with the repelling spirit of
the Israchitish castes, while, at the sekme time, they adhered
to their national chmacter, and the traditional recollections
of their original home, notwithstanding their constant change
of abode No other race presents us with more striking ex-
amples of eatensive land journeys, undertaken by private
individuals, not only for purposes of tiade but also with the
view of collecting information, swpassing in these reégle:ts
the travels of the Buddhist priests of Thibet and China,
Marco Polo, and the Chuistian Missionaries, who were sent
on an embassy to th Mongolian princes. Important ele-
ments of Asiatic knowledge reached Europe, through the
intimatesrelations existing between the Arabs and the natives
of India and China, (for at the close of the seventh eentury,
under the. Caliphate of the Ommajades, the Arabs had already
extended their conquests to Kasehgar, Kabul, and the Pun-
jaub.)t The acute mvestigations of Reinaud have taught us

'egiel:rkh Ritter, Gesch. der christhichen Philosophie, th. ifl. 1844,
& 669-676.

+ Reinaud, in threc late writingr, which show how much may still
be derived from Arabic and Perman, a8 well as Chinese sources;
Fragments Arabee et Peraans wédris veladife & Dlnde antérieure
nent ax X1e sidcle de Tére chrétienne, 1845, pp. xx.-xxxiil.; Rela-
tion des Voym{aiu;gar les Arabes et les Persana dans Tinde ¥ 8
Rt b L Ry R A N Ry koo

3 aur Uln vains
Ohinoir, aentereuremen’ ax miliew du onzidme arécle :iam
tienne, 1846, ps 6. The second of these memoiny of the lesroml
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the amount of knowledge regarding India that may be
derived from Arabian sources. The incursion of the
into China certainly disturbed tho intercourse with the nations
beyond the Oxus, but the Moguls soon served to extend the
international relations of the Arabs, from the light thrown on
mmphy by their observations and careful investigations,
the coasts of the Dead Sca to those of Western Africa,
and from the Pyrences to Scherif Edrisi's marsh lands of
Wangarah, in the interior of Africa.* Accorlding to the
testimony of Frahn, Ptolemy’s geography was translated into
Arabic by order of the Caliph Mamun, between the years
813 and 833; and it is not improbable that several fragments
of Marinus Tyrius, which have not come down to us, were
employed in this translation.{ .

Of the long series of remarkable geographers, presented to
us in the literature of the Arabs, it will be sufficient to name
the first and last, El Istichri and Alhassan, (Johannes
Leo Africanus).f Gecography never acquired a greater
acquisition of facts, even fiom the discoveries of the Portu-
guese and Spaniards. Within fifty ycars after the deuth of the

Oriontal scholar is based on the incomplete treatise of the AbbS
Renaudot, Anciennes Relations des Indes, €t de la Chine, de deux
Voyagcurs Mahométans,” 1718, The Arabic manuscript contains
mone notice of a voyage, that of the aerchaut Soleiman, who cm-

cd on tho Persiap Gulf in the year 851. To this notice is added,
what Abu-Zeyd-Tassan, of Syraf in Farsistan, who had,never traveclled
to India or China, had learnt from other well-informed merchants,

* Reinaud ct Favé Du Feu grégeois, 1845, p. 200,

# Ukert, Ueber Marinus Tyrius und Ptolemaus die Geovra{‘en,
in. the Rheinische Museum fur Philologie, 1839, 8. 329-332; Gilde-
m:li;tler,Dc rebus Indicis, pars 1, 1638, p. 120; Asie centrale, t. ii,
p. 191,

The " Oriental Geography of Ebn-Haukal,” which S8ir William
Quseley ml:lhod in London in 1800, is that of Abu-Ishak el-Istdchri,
has shown (Ibn Fozian, p. ix. xxii. and 256-263), is
century older than Xbn-Haukal. Tho maps which accompany
Book of Climates,” of the year 920, and of which there is a fine
manuseript copy in the library of Uotha, have afforded me much aid in
oSkirairy Ll pp. 102-100) o bave Lataly besn pat in posion
) . We havo ly put on
&dvl, u? & Germantranslagion ; (Léber Climatum,
ad similludinem eddicis Gothani delineandum, cur. J. H, Moellor,
Goth. 1839; Das Buch der Ldnder, translated from the Arbio by

A. D. Mordixpann, Hamb. 1845, '
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Prophet, the Arabs had already reached the extremeet westorn
coasts of Africa and the port of Asfi. Whether the islands of
the Guansches were visited by Arabian vessels subsequently,
as I ‘was long disposed to conjecture, to the expedition of the
so-called Almagrurin adventurers to the Mare tenebrosum, is
a question that has again been lately regarded as doubtful.®
The nce of a greal quantity of Arabian coins, found
bnﬁesri(:ethe lands of the Baltic, and in the extreme northern
parts of Scandinavia, is not to be ascribed to dircct inter-
course with Arabian vessels in those rcgions, but to the
widely-diffused inland trade of the Arabs.} :
phy was no longer limjted to a representation of the
relations of space, and the determinations of latitnde and lon-
gitude, which had been multiplied by Abul-Hassan, or to a
description of river districts and mountain chams; but it
rather led the people, already familiar with nature, to an
acquaintance with the organic products of the soil, cspecially
those of the vegetable world.} The repugnance entertamed by

* Compare Joaqum Jose da Costs de Macedo, Memoria em que se
pretende provar que os Arabes n w0 conhecrruo as Canarias antes dos
Portuguezes, (Lasbon, 1544,) pp, 86-99, 205-227, with Humboldt,
Eramen eii de THst de la Qéograplie, t. 11 pp. 187-141,

+ Leopold von Ledcbw, Uebcr die wn den Baltischen Landern

undenen Zougniase eincs Handels-Verkehrs mit dem Otient zur

it der Arabwschen Weltherrschayt, 1840, s 8 und 75.

t The determinations of longitude which Abul-Hassan Ali of Mo-
vocco, an agtronomer of tho thirtcenth century, has embodied in his
work on the astronomical mstruments of tho Arabs, are all caleulated
from the first meridian of Arin. M. bedillot, the younger, first directed
the attention bf geocraphers to thus mendian; I have also made it an
ohject of careful inquiry, because Columbus, who was always guided by
Cardinal d’Ailly’s Jmago Munds, in s phantasies regarding the differ-
ence of form between the easternand western homisphercs, makes mention
of an Isla de Arin: “centro de el hemispherio del 111;1 habla Toloméo
%quh debaxo la linea equinoaial entre el Sino Arabico yaque] de

ersin.” (Compare L I, Sédillot, Traité des Instrumens astronomiques
des Arabes, publ. par L. Am. S6dillot, t. i. 1834, pp. 812-818, t. ii.
1886, preface, with Humboldt's Eramen crit. de THist, dela é‘doyr.
t iil. p. 64, and Asic centrale, t. iii. }p. 593-506, in which the daia
vcour which I derived from the Mappa Mundi of Allinaws of
1410, in the “ Alphonsine Tables,” 1483, and in Madrignano's Jtine-
varium Po)tugallensium, 1508, It is singdlar that Edrisi to
know nothing of Khobbet Arin (Cancadors, more properly )
86dillot the younger (in the Mémoire sur los systimes gbographigpme
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* all the adherentsof Islamism towards anatomical investigation.,
impeded their advance in zoology. They remained contented
with that which they were oble to appropriate to themaelves
feom trandations of the works of Anstotle and Galen ;* but,

des Qrecs ct des Arabes, 1842, pp. 20-25,) places the meridian of
Arin in the group of the Azores; whilst the learned commentator of
Abulfeda, Reinaud (Mémoire sur TInde anterieurement au Xle
sidcle de Vére chrélienne d'apris les Ecrinnine Arabes et Peroans,
20-24), assumes that “ the word Arin has originated by confasion from
zyn, Ozein, and Odjein, an old seat of cultivation, (according to
Burnouf, Udjijayani in Malwa,) the '0nvy of Ptolemy. This Ozene was
L to be in the meridian of Lanka, and in later times Arin was
conjectured to bo an ieland on the coast of Zangucbar, perhaps the
Eoovvoy of Ptolemy.” Compare also Am. Sédillot, Mém. sur les Instr.
astron. des Arabes, 1841, p. 75.

* The Caliph Al-Mamun cauted many valugble Greek manuscripts
to be purchased in Constantinople, Armenia, Syria, and Egypt, and to
be translated dircet from Greck into Arabie, in consequence of the
carlier Arabic versions having long been founded on Syrinn translations
(Jourdain, Recherches crit. sur l'dge et sur Torigine des traductions
latines d'Aristote, 1819, pp. R5, 68, and 226). Much has thus been
rescued by the excrtions of Al-Mamun, which, without the Arabs, would
have been wholly lost to us. A similar service has been rendered by
Armenian translations, a8 Neumann of Munich was the first to show,
Unhappily, a notice by the historian Geuzi of Bagdad, which has been
preserved by the celebrated geographer l.co Africanus, in a memoir
entitled De viris inter Arabes illustribus, leads to the conjecture, that
at Bagdad itsclf many Greek originals, which were believed to be use-
less, wero burnt ; but this passage nay not perhaps refer to important
manuscripts already translated. It is capable of several interprotations,
a8 has been shown by Bernhardy (Grundriss der Griech. Litteratusr,
th. i, 8. 489), in opposition to Heoren’s Geachichte der classischen Lit-
, bd. 1. 8 186. The Arubic translations of Aristotle have often
und sorviceable in excenting Latin versions of tho original; as,
instance, the eight books of Physics, and the History of Animals;
the largor and better part of the Latin translations have been made
the Greek (Jourdain, Rech. crit. sur Pdge des iradudions
sistote, pp. 280-286). An allusion to the same two-fold source may
mﬁaﬁ in the memorable lotter of the Emperor Frederic I1. of
fan, in which he recommends the translations of Aristotle
he presants, in 1232, to his universities, and egpecially to that of
This letter expresses noble sentiments, and shows that it was
anly the Jove of natural history which taught Frederic IL to
el llgoe, plosophis i grmcls mabistage. vomsbulia

ne is su ara ue L
odite sunt.” He writes as follows: “ We have from omr
earliest youth striven to attain to a more intimste aequaintance with

d

it

1]

hl
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nevertheless, the zoological history of Avicenna, in_the
session onhenoyallffmbmanuk, differs from Axistatle's
work on the same subject.* As a botanist we must name Ibn-
Baithar of Malaga, whose travels in Greece, Persia, India,
and entitle him to be regarded with admiration for
the ten he evinced to compare together, by i ent
observations, the productions of different zones in the east
and west.t The point from whence oll thesc efforts ema-
nated was the study of medicine, by which the Arabs long
ruled the Christian schools, and for the more perfect develop-
ment of which Ibn-Sina, (Avicenna,) a native of Aschens
near Bocharn, Ibn-Roschd (Averroes) of Cordova, the
ger Serapion of Syria, and Mesuc of Maridin on the
uphrates, availed themselves of all the means yielded by
the Arabinn caravan and sca trade. I have purposcly enume-
rated the widely removed birth-places of cclebrated Arabjan
literati, since they are calculuted to remind us of the great

science, although the cares of government have withdrawn us from it;
we have delighted in spending our time in tho careful reading of excel-
lent works, in order that our soul might be enightened and strengthened
by excercise, without which the hife of man is wanting both in rule and
in freedom (nt animee claring vigeat instrumentum in acquisitione
sciontie, sine qua mortalium vita non regitur liberaliter). Libros
ipros tamquam pramium amii Ceesans gratulantur accipite, et ipsos
antiquis philosophoruin operibus, qui vocis vestree ministerio reviviscunt,
tes in auditorio vestro.” (Compare Jourdan, pp. 169-178, and
riedrich von Raumer's excellent work Geschichte der Hohrnstayfen,
Bd. iif. 1849, 413) The Arabs have served as a uniting link between
ancient and modern science, If it had not been for them and their love
of translation, a great portion of that which the Greeks had either formed
themselves, or derived from other nations, would have heen lost to
suooeeding ages, It is when considered from this point of view, that
the subjects which have been touched upon, though appasently merely
lingmistic, acquire general cosmical interest®
* Jourdain, in his 7raductions d Aristote, pp. 135-138, and
Behneider, Adrot. ad Avistolelia de Animalibus Higt, lib. ix. 15,
apoak of Mighael Scot’s translation of Aristotle’'s Hisjoria .Asimalivm,
and of & gimjlar work by Avicenns (Manuscript No, 6498, in the Paris

+ On Ibn-Baithar, aee Sprengel, Glesch. dfrinvkmd«,’l'h. ii. 1848,

8 488 ; and Royle, On the Antrquity of Hindoo Medicine, . 28. We

have posscased, since 1840, a German translation of Ihn-Baithar, upder

the ity Grosse Zusammenstellung uber die Krdfte der bekannten

?‘Wdu-n Heil- und Nahrungemittel., translated from the Avabio by
v, Sontheimer,  Binden,
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area ower which the peculiar mental direction, and the simul.
ofm'du a ctivity of the Arabian race, extenced the sphere
ideas.

The scientific knowledge of a more anciently civilized race
«w—the Indians—=was also drawn within this circle, when under
the Caliphate of Harun Al-Raschid, several important works,

probably those known under the half-fabulous name of
’.l\ehm a and Susruta,* were translated from the Sanserit
into Arabic. Avicenna, who possessed a powerful grasp of
mind, and who has often been compared to Albertus Magnus,
affords in his work on Materiz. Medica a striking proof of the
influence thus cxcercised by Indian literature. He is ac-
quainted, as the learned Roy)- observes, with the true San-
scrit name of the Deodwar of e snow-crowned Himalayan
Alps, which had certainldv not been visited by any Arab in
the eleventh century, and he regards this tree as an alder, a
ics of Juniper, from which oil of turpentine was ex-
tracted.} The sons of Averroes lived at the court of the
gmt Hohenstaufen, Frederie II., who owed a portion of
is knowledge of the natural history of Indian animals and
plants to his intercourse with Arabian literati and Spanish
Jows, versed in many languages.} The Caliph Abdurrahman].,
himself laid out & botamecal garden at Cordova,§ and caused

* Royle, pp. 85-65. Susruta, the son of Visvamitra, is considered
by Wilson to hate becn a cotemporary of Rama. We havea Sanserit
edition of his work (7he busruta, or System of Medisinc taught by
Dhanwantari, and composed by s dsciple Sus'rula, ed. by Sri
Madhusdana Gupta, vol. i. ii, Calcutta, 1635, 1836), and s Latin
translation, Sus'rutas. dyurvedas. Id est Medicing systema a veneru-
bili D'havantare demonstratum, a Susruta discipulo compositum.
Nune pr. ex Sanskrita in Latinum sermonem vertit Frane, Hessler,
Erlangse, 1844, 1847, 2 %ol.

+ Avicenns speaks of, the Deiudur (Deodar), of the genus ‘ablhel
(Jut ( 3 calml also ::fnm Indian pine, which gives a peculiar milk, syr

uid tarpentine).

&Spmhh Jows from (?ordovn transmitted the opinions of Avicenna
to Montpellier, and principally contributed to the establishment of its
celebrated medical school, which was framed according to Arabian
m:ﬂ b:longlsst«; the twelfth gentury. (Cuvier, Hist. des Sciences
t, .

Qm&&ldﬂn ‘palace of Rimsafah, which was bailt

bdurrahman M

Al -Moawijeh, 900 History of the Mokammeda,
gpuﬂaia Spap maﬁe}:'m. Ahmed m@maawai
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rare sneds to be collected by his own travellers in Syria and
other countries of Asin. Ie planted, mear the palace of
Rissafoh, the first date-trce known in Spain, and sang its
praises in a pocm, expressive of plaintive longing for his
native Damascus.

The most powerful influence exercised by the Arubs on
general natural physies was that dirccted to the advances of
chemistry; a science for which this race created a new era.
It must be admitted that alchemistic and new Platonie fancics
were as much blended with chemistry as astrology with
astronomy. The requirements of pharmacy, and the equally
urgent demands of the technical arts, led to discoverics which
were promoted, sometimes designedly, and sometimes by
a happy accident depending upon alchemistical investiga-
tion into the study of metallurgy. The labours of Geber, or
rather Djuber (Abu-Mussah-Dschafar-al-Kufi), and the much
more recent ones of Razes (Abu Bekr Arrasi), have been
attended by the most important results. This period is cha-
racterized by the preparation of sulphuric and nitrie acids,*
aqua regia, preparations of mercury and of the oxides of other
metalg, and by the knowledge of the alcoholic process of fermen-
tation.} 'I'he first neicntifie foundation, and the subsequent
kari, by Pascunl de Gayangos, vel, i. 1840, pp. 2090-211. “Eu su
Iuerta planto ¢l Rev Abdurrabman una palma que era entonees (756)
unica, y de ella procediGron todas las que huy en Eepaiia, La vists del
arbol acrentaba mas que femplaba su melancolin.” (Antonio Conde,
Alist. de lu Dyninacion de los Aralies en Expaia, t. i. p. 169.)

* The preparation of nitric aid and aqua regia by l1,)ja.ber (mere
properly Abu Mus<ah Dschafar), dates back more than five hundred years
bufore Albertus Magnus and Raymond Lully, and alimost seven hundred
years before the Erfurt mouk, Bilius Valentinus. The discovery of
theso decomposing (diswolving) arids, which constitutes an e in
the history of science, was, howevel, long asersbed to the three last-

named o?i]erimcmu.liuts.

+ For the rules given by Razes for the vinous fermontation of amy-
Jum and sugar, and for the distillation of alcohol, see Hofer, J2ist. de
la Chimie, t. i. p. 325. Although Aleaander of \phrodieias (Joannis
Philoponi Gramnatici in libr. de gencratione et interitu Comm.
Venet. 1627, p. 97), properly speaking, only gives a circumsiauntisl
deseription of distillation from sea-water, he also draws atiention to
the fact that wine may likewise bo distilled. Thisstatement is the mare
remarkable, because Aristotlo (Meteorol. ii. '3, p. 358, Bekker) had
advanced the erroncous opinion, that in naturu] eviporatjon fresh water
only rose from Wine, a8 from tho salt water of the sea.
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adwvances of chemistry, are so much the morc important as
they imparted a knowledge of the heterogeneous character of
matter, and the nature of forces not made manifest by motion,
byt which now led to the recognition of the importance of com-
porition,no less than to that of the perfectibility of form assumed
in accordance with the doctrines of I’ythagoras and Plato.
Differences of form and of composition are, however, the
elements of all our knowledge of matter,—the abstractions
which we believe capable, by means of measurement and
analysis, of enabling us to comprehend the whole universe.

It is difficult, at present, w decide what the Arabian
chemists may have acquired through their acquaintance with
Indian litcrature (the writings on the Rasayana);* from the
ancient technical arts of the Kgyptians; the new alchemistic
precepts of the pscudo-Democritus and the sophist Synesius;
or even from Chincse sources, through the agency of the
Moguls. According to the recent and very careful investiga-
tions of a celcbrated Orientul scholar, M. Reinaud, the inven-
tion of gunpowder,} and its application to the discharge of
hollow projectiles, must not he ascribed to the Arabs.
Hassan Al-Rammah, who wrote between 1285 and 1295, was
not acquainted with this application; whilst even in the
twelfth century, and therefore nearly two hundred yewrs

* The chemistry of the Indians, embracing alchemistic arts, is called
rasdyana (rasa, juice or fluid, also quicksilver; and dyana, course or
pmoeu;). and forms, according to Wilson, the seventh di¢ision of the
dyur-Veda, the “science of hite, or of the prolongation of life.” (Iloyle,
Hindoo Medicine, pp. 39-48.) The Indians have been acquainted from
the earlicst times (Royle, p. 181) with the application of mordants in
calico or cotton printing, an Egyption art, which is most clearly deseribed
in Pliny, lib, xxxv. cap. 11, No. 150. The word “ chemistry” indicates
literally “ Egyptian art,” the art of the black land ; for Plularch (de Jsrde
et Osir, cap. 33) knew that the Egyptians called their country Xguia,
from the black earth. The inscription on the Rosctta stone has Olfm'.
1 find this word, as applicd to the analytic art, first in the decrees of
Dioeletian “tho old writings of the Egyptians which treat of
the ¢ xypia’ of gold and slver,” (mepr xqpiac dpydpov rai ypuoof).,
gampnumyﬂfaﬁvfwnm de U'list. de la Qéographie ddel’jdrmw-

nautique, p. 814, )

4 Reinsnd et Favé, du Feu grégeois, des Feuz de guerre et des

7 de¢ la poudre A oanon, 1. i, 1845, pp. 89, 97, 201 and 211;

Iobe Tyraits & Artillerie, 1836, p. 25; kmann, Technolagie,
L)
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before Bertheld Schwarz, a spécies of gunpowder was used to
blast the rock in the Rammelsberg, in the larz mountains,
The invention of an air thermometer is also ascribed to
Avicenna from a notice by Sanctorius, but this notice is
obscure, and six centuries passed before Galileo, Cornelius
Drebbel, and the Academia dol Cimento, by the establishment
of an exact measurer of heat, created an important means for
penetrating into a world of unknown phenomena, and com-
nding the cosmical conncction of effects in the atmosphere,
the supcrimposed strata of the occan, and the interior of the
carth; thus revealing phenomena whose regularity w.d
iodicity excite our astonishment. Among the advances
which science owes to the Arabs, it will be sufficient to
mention Alhazen's work on refraction, partly borrowed,
perhaps, from Ptolemy's Optics, and the knowledge and first
‘ application of the pendulum as a means of measuring time,
due to the great astronomer, Iibn-Junis.*

* Laplace, Précis delITist. de T Astronomie, 1821, p. 60:and Am. 86dil-
Mémoire sur les Instrumens astr des Arabes, 1841, p. 41, Thomas
Young (Lecturcs on Natural Philosophy und the Mechanical Artx,
1807, vol. §, p. 191) does not cither donbt that Ebn Junis, at the end of
the tenth century, applied the pendulum to the measurement of tune. but
ho ascribes the first combination of the pendulum with wheel-work to
Sanctorius, in 1612, therefore forty tour ycars before lnygens.  With
roference to the very elaborately constructed clock included in the
presents which Haroun Al Raschid, or rather the Caliph Aldallah, sent,
two hundred ®years earlicr, from Persia to Charlemagne at Aix-la-
Chapelle, Eginlinrd distinetly says, that 1t was moved by water, (Horolo-
gium ex aunchalco arte mechanica mirifice compositum, in quo duode-
cim horaram cursue ad clepsidran vertelatur); Kinhardi Annales,
in Pertz's Monumenta Gcrmanie Historica, sceriptorum, t. i. 1826, p.
%95, Compare H, Mutius, De Gcrmanvrum origine, gestis, &c.
Chronie. lib. viii. p. 57, in Puwtorii Germanicorum seriptorum, t. it
Franeof. 1584; Bouquet, Recucil des Ilwtoriens dra Gaules, t. v. ]m
388 and 854. The hours were indicated hy the sound of the fall of sm
balls, and by the coming forth of small horsemen from as many opening
doors. The manner in which the water acted in such clocks may indevd
have Leen very different among the Chaldeans, who “weighed time”
(determining it Ly the weight of fluids), and m the clepaydras of the
Grecks and the Indians; for the hydraulic clockwork of Clesibius, under
Ptolemy Euergetes I1., which marked the (civil) hours throughout the
yoar st Alexpndria, was never known, accérding to ldsler, undor the
common denominatiop of kAt hdpa, (Ideler's Handbuch dert lironviogie,
1825, bd. i. m 281) “According to the description of Vitruvia (il ix.

»
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Al h the purity and rarely disturbed transgarency of
the sky Ambm,ﬂn?uz have cspecially dirocted the cy'on
of the pootple, in their carly uncultivated condition, it the
motins of the stars, as we learn from the fact ‘the
stellar worship of Jupiter, practised under the Lachi by
the race of the Ascdites, included Mercury, which, its
proximity to the sun, is less frequently visible: it d,
nevertheless, appear that the remarkable scientifie activity
manifested by the Arabs in all branches of practical astro-
homy, is to be ascribed less to native than to Chaldean and

oap, 4), it was an actual astronomical clock, a “horologium ex aqus,” avery

eated “machina hydranlica,” working by toothed wheels (varsatilis
‘tympani denticuli squales alius alium impellentes). It is therefore not
improbable, that the Arabs who were acquainted with the improved
mechanical constructions in usc under the Roman empire, may bavo
succeeded in constructine an hydraulic clock with whoel-work, (tympana
ue nonnalli rotas appellant, Graeci autam mepiroxa. Vitruvius, x. 4.)
bnits (dnnales Imperii Ocerdentis Brunsvicenses, ed. Portz, t. i.
1848, p. 247) cxpreases his admiration of the construction df, thtuclock
of Haroun Al-Raschid (A dd-Alatif, trad. par Silvestre de S X
The pieco of mechanism which the Sultan rent from Egypt, 4453882
the kxror Frederic II., secms, however, to have been :
remarkable. It was a large tent, in which the sun and %
moved by mechanism, and made {0 rise and sct, and show th
the day and night at correct intervals of time. In the Anndy
Jrids Monacki 8. Pantaleonis apud (oloniam Agrippinam,
10 have boen a “tentoriugp, in quo imagines solis ot lunx aztificialiter
wole suum certis et debitis spaciis peragrant, et heras diei ct
noetly iliter ipdicant.” (Fircheri rerum germanicaruem scriptores,
t. i. Argontor. 1717, p. 898.) The monk Godefridus, or whoever elsc
may have written the annals of those yeam in the chronicle com for
the convent of 8t. Pantalcon at Cologne, which was probably the work
of many different authors, (sce Bohmer, Fontes rerum germany
bd. il. 1845, 8. xxxiv.-xxxv1i.), lived in the time of the great
Frederie 11, himself, The cinperor caused this curious work,
of whioh was estimated at 20,000 muks, to be presorved at 'V,
with treasnres. (Vried. vou Rauwer, Gesch. der Hol o,
bd. i, 8. 480,) That a movement hike that of the vault of heavim should
havo been given to the whole tent, 03 has often been assertofl, appears
£0 me mble. In the Chronica Monasterii Hirsaugienais,
edited by Tri ug, wo find acarccly anything beyond a mere repe-
tition of the in the Annales Godefridi, without any information
rogarding the m cal construction. (Jok. T'rithemsi Opera historiea,
i, Francof. 1601, p. 180§ Roinaud says that the movement was
' “par des ressorts cachés” (Wriraits des Historiens Arabes
aux gverres des Croisides, 1829, p. 435) *
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Indian influences. Atmospheric conditions merely favoured
that which had been called forth by mental qualifications, and
by the coatact of highly-gifted races with more civilized neigh-
bouring nations. Ilow many rainless portions of
America, as Cumana, Coro, and Payta, enjoy a still more
t atmosphere than Egypt, Arabia, and Bockhara !
A tropical sky, and the cternal clearness of the heavens,
radiant in stars and ncbulous spots, undoubtedly every-
where exercise an influence on the mind, but they can
only lead to thought, and to the solution of mathematicgl pro-
ifions, where other internal and cxternal incitements,
b1 dent of climatice relations, affect the national character,
cre the requirements of religious and agricultural
make the exact division of time a nccessity prompted
y sodinl conditions. Among calculating commercial nations
(as the Pheenicians); among constructive nations, partial to ar-
chitecture and the measwiement of land (as the Chalderans and
tians), empirical rules of arithmetic and geometry were
early discovered; but these are merely capable of preparing
the way for the cstablishment of mathematical and astrono-
mical science. 1t is only in tho later phases of civilization
that the established regularity of the changes in the heavens
is known to be reflected, as it weie, in teriestrial phenomena,
and that, in accordance with the woids of ou:-emet. we
reck the “fixed pole.” The conviction entertai in all
climates of the regularity of the %)Ianctary movements, has
* contrfbuted more than anything clse to lead man to seck
similky’ laws of order in the moving atmosphere, in the oseil-
lations of the ocean, in the periodic course of tho-maguetio
needle, and in the distribution of organisms over the earth’s
surface.

The Arabs were in posscssion of plinetmz‘tables' as early
as tho close of the cighth century. We have alrcidy ob-
served that the Susrufa. the ancient incorporntion of all the

* On the Indian tables which Alphazari and Alkoresmi translated
into Arabic, sce Ghasles, Recherches sur I'Asirunomie Indienne, in the

Comptes rendus des Slances de U Acad. des Sciences, t. xxifi. 1846, SE '

840;::(‘) T.!A‘f snbnﬁtntiﬁ o':'m the sine for ogh:ha arc, which is
muywmmm;m gines aro to be found

nia?
2q
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madical knowled e of the Indians, was translated by learnea
men belongiag to the court of the Caliph Harun Al-Raschid,—
Md the carly introduction of Sanserit literature. The
mathematician Albiruni even went to India for the
of studying nstronomy. 1lis writings, which have
reoently been made acoessible to us, prove how intimately
made himself acquainted with the country, traditions,
tng‘s:mprehcmive knowledge of the Indians.*
ever much the Arabian astrouomers may have owed to
he éarlier civilized nations, and especially to the Indinn and
Alexandrian schools, they have, nevertheless, considerably
exténded the domain of astronomy by their own practical
endowments of mind; by the number and dircction of their ob-
servations; the improvement of their instruments for angulur
mensurement; and their zealous cfforts to rectify the older
tables by & comparison with the heavens. In the seventh
book of the Almagest of Abul Wefa, Sédillot found a notice
of the important incquality in the moon’s longitude, which
disappears at the syzygics and quadratures, attains its maxi-
mum at the octants, and has long been regarded, under the
name of vartation, as the discovery of Tycho Brahe.t The
obeervations of Ebn-Junis in Cairo, have become extremcly
i t with reference to the perturbations and secular
changes of the orbits of the two st plancts, Jupiter and
Satwrn.y Tho meusurement of ahﬁgegro}z, which thI: Caliph
ALMamun dauscd to be made in the great plain of Sindschar,

» Fragments Arabes relatifs a I'Inde, pp. aii.->¥vil. 96-126,
and 136-160, Albiruni's proper nam: was Abul-Ryhan,
He was a mative of Byrun in the valley of the Indus, and a friend
wf Avisenna, with whom he lived at the Arabian acadewy which had
bean formed in Charczm. His stay in Indis,and the composition of his
history of that country (7'erikhi-Iimnd), of which Reinaud hay made
T‘l most ble fragments, belong to the years 1080-1032.

ot, Matériauz pour servir & I Histoire comparée des Bciences
Mathwinatiques ches les et les Orientauz, t. i. pp. 50-89; also
in the Compies rendus de UAcad. des Sciences, t. ii, 1836, p. 202,
¥, avil, 1848, pp. 168-178, t. xx. 1845, p. 1308. In o‘igosiﬁm to this
spinlon Blot maintaing that the fine discovery of Tycho Drahe by ne
mgans beiougs to Abul-Wofa, and that the lattor was asquainted, not
with the “mriation,” but only with the second part of the “evection.”
dlss Savans, 1843, pp. 518 582, 609-G26, 719-787; 1845,

146-168; and Comples vendus, t. xx. 1845, pp. 1319-1328.)
3 Laplave, Awpoe. du Sysidme du Monde, note Sap. 407,
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‘between Tadmer and Rakka, by ebservers whose names have
been transmitted to us by -Junis, has proved loss im.
portant in its results than by the evidence which it affords of
the scientific culture of the Arabian race.

‘We must regard among the results yielded by the reflection
of this culture, in the west, the astionomical congress held
at Toledo, in Christian Spain, under Alfonso of Castille, in
which the Rabbin Isaac Ebn Sid Hazan playcd an mm

rt; and in the far east, the observatory founded by

0 the %andson of the great conqueror Kenghis Khan,
on a hill near Meraghar, and supplied with many instriments.
It was here that Nassir Eddin of Tus, in Khorasan, made his
observations. Thesc individunl facts descrve to be noticed in
a history of the contemplation of the universe, since tend
mm remind us of how much the Arabs have
in diffusing knowledge over vast tracts of territory and in

accumulating those numerical data which contributed in a
t degree during the important period of Kepler and
mo, to lay the foundation of theoretical astronomy, &nd of
correet views of the movements ot the heavenly bodies. The
spark kindled in those parts of Asia winch were peopled by
Tartars spread, in the fiftcenth century, westward to
cand, w Ulugh Beiwg, of the race of Timour, esta-
blished, besides an observatory, a gymnasium after the
manner of the Alexandran Muscum, and caused a
of stars to be drawn up, which wus based on wholly new and
. independent observations.®
Besides making laudatory mention of that whith we owe
to the natural science of the Arabs in both the tervestrial
and celestinl <pheres, we must hihewise allude to their cop-
tributions in ate paths of mtellectual development to tho
gencral mass of mathematical scicnee.  Aecording to the most
recent works which have appeared in England, Frameo, add
Germanyt on the history of mathematics, we learn that *ghe

* On the obsorvatory of Meragha, soe Dolambre, Hispire de ¥4 sivon
nomie du Moyen Age, pp. 198-203; and Am Spdillot, Mém. sur e
W Arabes, 1841, 3‘1‘: 1%01-20!;, whe‘:: ?; t{:oﬂm d

a circular opening. e pecuharit star oatalogae
m Bdg,;g;i. J.485dillot, Trasté deé Srstrumens Astrosomegue
, Arabes, y P 4.
+ Oolebrooke, 4igebra with ,;n'fx;m and Meniuration, foun e
. - q
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algebra of the Arabs originated from an Indian and & Greck
source, which long flowed independently of one another.”
The Compendium of Algebra which the Arabinn mathema-
tician, Mohammed Ben-Musa (the Chorowazneir), framed by
command of the Caliph Al-Mamun, was not based on Dio-
tus, but on Indian science, as has been shown by m
nted and too-carly deccased friend, the learned Friedri
Rosen ;* and it would cven appear that Indian astronomers
had been called to the brilliant court of the Abassides, as
as the close of the cighth cen under Almansor.
Diophantus was, according to Castri and Colehrooke, first
translated into Arabic by Abul-Wefa Buzjani, towards the
close of the tenth century. The process of establishing a
concjusion by a progressive advance from one osition to
another, which seems to have been unknown to the ancient
Indian Algebraists, was acquired by the Arabs from the
Alexandrinn school. This noble inlicritance, enriched by their
additions, passed in the tweclfth century, throygh Jehanncs
i is and Gerhard of Cremona, into the European
literatare of the middle ages.t *In the algcbraic works of
the Indians, we find the general solution of indeterminate
equations of the first degree, and a far more elaborate mode
of treating those of the second, than has been transmitted
to us in the writings of the Alevandrian philosophers; there
is, therefore, no doubt that if the works of the Indians had
reached us two hundred ycars carlier, and were not now first
made known to Europeans, they might have acted very bene-
ficially in favouring the development of modern analysis.”
The same channels and the same relations which led the

Sanacrit of Brabmogupta and Bhascara, Lond. 1817, Chasles, Apergu

Ristorique sur l’wt!::et le développement des méthodes en Géo-

milrie, }GM, pp. 416-502, Nessclmann, Versuch einer kritischen
der Algebra, th. 1. & 30 61, 278 276, 302-306,

”y, of Mohammed Ben Musa, edited and translated by F.

Rosen, ¥881, pp. viil. 72, and 196 199 The mathematical knowledge of

extended to China about the year 720; but this wasat s period

when Are) were already scttled 1 Canton and other G
oitius, alation des Voyages faits par les Arabes dans ¥ Inde
ada 1, p. cix.; ¢ ii. p. 86}

¥ e de I Migebre, in the Comptes rendus, t. xlii. 1811,
Pp. 497-824, 801-026; compare aleo Libri, in the some volume,

i 530568, .
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Arabs to a knowlodge of Indian algebra, enabled them also to
obtain, in the ninth century, Indian nomerals from Persia and
the shores of the Euphrates. Persians were established at
that period a8 revenuc-collectors on the Indus, and the
use of Indian numerals was gradually tronsmitted to the
1cevenue officers of the Arabs in Northern Africa, opposite the
shores of Sicily. Nevertheless, the important historieal in.
vestigations of the distinguished mathematician Chasles,*
have rendered it more than probable, according to his correct
in tion of the so-called Pythagorean table in the
Geometry of Bocthius, that the Chrittians in the west wero
familiar with Indian numcrals cven earlier than the Arabs,
and that they were acquanted with the use of nine figures or /
characters, according to their position-value, under the
name of the system of the abacus.

The present is not a fitting place to enter more fully into
the consideration of this subject, which I have already treated
of in two papeis (wiitten in 1819 and 1829,) and
to the Academie des Inscriptions at Pans, and the Amedemy
of Sciences at Berlin,} but m ow attempts to solve a historical

* Cheeles, Apereu hstorique des Methodes en Géométrie, 1887,
pp 4064-472, also in the Comples 1endus de U'Acad. des Rciences,
t. viu, 1839, p 78, t ix. 1839, p 449, t.avi 1843, pp. 166-178, and
218- 246, t. xvn. 1843, pp 143 154

4+ Humboldt, Ucber die bes verschiedcnen Volkern ublichen
von Zahlezeichen und ubcr den U ng des Stellenwerthes 1n den
indiwschen Zahlen, 1n Orell's Journal fur die reine und angewandts
Mathematik, bd 1v (1829), 8 205 281, compare also my Kzamen erst.,
deTHst de la Qéographie, t 1v p 276 The ssmple commeration of
the different methods which nations, to whom the Indian arithmetic by

tion was unknown, employed for expressing the multapher g the

we easily percoive that the group signs (MCXT) t be
But our numbers are, however, nothing more
cators—tho multiphers of the different groups. We are also reminded
of this on by indicators by the ancient Asigtie !ﬂn
i o simngs, 10 Tpresess thmonnds, D
W) successiye rows to t

tens, and unita. These strings would bi:rintbonmmulm
jm’dud,a,s,gmd 8 balls In the Buanpan ﬂmunor
groupsaign; the ‘groupwigns gre the positions theinselves; these
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problem, eoneerning which much yet remains to be elucidated,
the queation arises, whether poZitim-valua—-the ingenious
:ﬁﬁnﬁm of position—which occurs in the Tuscan abacus,

in the Suampan of Inner Asia, has been twice indepen-

tions (strings) are occupied by units (8, 5, 6, and 8) as multipliers or
In both ways, whether by the figurative (the written) or by
the palpable arithmetic, we arrive at the value of position, and at the
simple use of nine nombers, If a string be without any ball the place
will be loft blank in writing. 1f a group (a member of the progresaion)
be wanting, the vacuum is gmphimﬂg{ﬁllod by the symbol of a vacuum
(snya, sifron, tzuphra). In the “ Method of Eutocius,” 1 find in the
group of the myriads, the first irace of the exponential or indicational
m of the Grechs, which was g0 influentil 1n the cast: M®, M5, M7/,
o :ytg‘}lo,ooo, 20,000, 3(:3(‘)0%1) That wﬁlﬁ: 1} here nlonohapléli:id et:
9, passes among the Chinese and the Japanese, who derive
their knowledge from the Chinese, two hundred years before the Chris-
tian cra, through all the multiples of the groups. In the Gobar, the
Arabian “ dust writing,” (discovered by my deccased fricnd and teacher
Silvesire de Sacy, in o manuscript in the hibrary of the old Abbey of St.
Germain des Prds) the groupsigns are points—therefore zeros or
ciphery; for in India, Thibet, and Persia, zeros and points are identical.
In the Gobar, 8* is written for 80; 4 for 400; and 6°* for 6000.
The Indian numbers, and the knowledge of the value of position, must
be more modern than the separation of the Indians and the Amans; for
the Zend nation only used the far less convenient Pehlwi numbers. The
ecture of the successive improvements that have been made in the
notation, appears to me to be supported by the Tamul systom,
exprosacs ugits by mme characters, and all other values by group-
signs for 10, 100, and 1000, wath multiphers added to the left, The
singular &pibpof Ivdirol in 8 scholium of the monk Neophytos, dis-
covered by Prof. Brandis in the lhibiary of Pans, and kindly communi-
aated to me for publication, appear to corroborate the opimion of such a
gradual process of improvement. The nine characters of Neophytos
are, with the exception of the 4, quite similar to the present Persian;
but the valuo of these nine units is raised 10, 100, 1000 fold by writing
one, two, or three ciphem*or zero signs above them; as 2 for 20, 2 4
for M, § for 500, and 36 for 306. If we suppose points to Le
nhed inntead of zeros, we have the Avabic dust-writing, Gobar. Asmy
m.hwnwmm H;abl;lt:lte,mhu often m‘rnkod of tihe Sanacrit,
ignated by the terms “ Indian” and
' aneclent mage, since there are 1n the Indian peninsula
several very andient languages not at all derived from the Sanserit; so
expreasion, Indian or ancient Indian arithmetical characters, is also
ghg:, and this vagueness applies both to the form of the characters
to the spirit of the methods, which sometimes consist in mere juxta.
sometimes in the employmeat of coefficionus and indieators,

1

¥

}
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dently invented in the east under the Ptolemies and in the
west ? or, whether the moo: pusition-value may not have
been transferred by the direction of universal traffip, from the
Indian western peninsula to Alexandria, and subsequently have
been given out amid the renewed dreams of the P,
a8 an invention of the founder of their sect? The bare possi-
bility of ancient and wholly unknown combinations ant to
the sixtieth Olympiad, is scarcely worthy of notice. 'Wherefore
should a feeling of similor requirements not have severally
given rise, among highly-gifted nations of different origin, to
combinations of the same ideas? .
‘Whilst the algebra of the Arabs, by means of that which
they had acquired from the Greeks and Indians, combined with
the portions duc to their own invention, acted so beneficially
on the brilliant cpoch of the Italian mathematicians of the
middle ages, notwithstanding a gieat deficiency in sym-
bolical designations, we ikewise owe to the same people the
merit of having furthered the use of the Indian numerieal
system from Bagdad to Cordova by their writings and their
extended commercial mlntions;réoth these  effects—the
simultancous diffusion of the know¥lge of the scicnee of num-
bers and of numerical symbols with vulue by position—have
variously, but powertully fuvomied the advance of the mathe-
matical portion of natural science, and facilitated access to the

and scmetimes in the sctual value of position. Even the existense of
the eipher gr zero is, as the scholium of Nenphy tos shows, not 2 neccasary
condition of the simple position value in Indian numerical charaeters,
The Indians who speak the Tamul language, have anthmetical symbols
which differ.from their alphabetical characters, and of which the 2 and
the 8 havo a famt 1escmblance to the 2 and the 5 of the D
figurcs, (Rob, Andemon, Rudunents of Tamul Grammar, 1821, p. 135);
and yet an asccurate comparison proves thpt the Tamul arithmetical
characters are dunived from the Tamul alphabetical writing. A ceordi
to Caicy the Cingalese arc still more different from the
characters, In the Cingalesc snd in the Tamul, there is no position-
value or zero vign, but symbols for the ps of tems, hundreds, and
thousands, The Cingalese work, hihe the Romans, by juxta-position,
the Tamuls by cocfhucnts. Ptolemy uses the present zero sign to
e reszxiﬁ the dﬁqﬂiﬁq aegutive smleri]c:r degroes and minutes, b%:
is in his Geography. 0 ZOro Bign was consequen
in use in the west much earlier tho epoch of the invasion of the
Arabs, (See my work above cited, and tho momoir printed in Orell's
Mathematioal Jaurnal, pp. 315, 219, 223, and 227.)
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more abstruse departments of astronomy, optics, physical
ge:gmph , and the theories of heat and magnetism? which,

without snch aids, would have remained uno e
The question has often Been asked, in the history oF nations,
what would have been the course wf events if had
conquered Rome, and subdued the west? “ We may ask,
with equal justice,” as Wilhelm von IIumboldt® observes,
“what would be the condition of our civilization at the
present day, if the Arabs had remained, as they long did, the
sole rs of scientific knowledge, and had spread them-
selvos permanently over the west? A less favourable resnlt
would probably have supervened in both cases. It is to the
same causes which procured for the Romans a dominion over
the world—the Roman spirit and character—and not to
external and merely adventitious chanees, that we owe the
influencg cxercised by the Romans on our civil institutions,
our laws, Janguages, and culture. It was owing to this bene-
ficial influence, and to the intimate allianee of races, that we
were rendered susceptible to the influence of the Greek mind
and Inn s whilst the Arabs directed their consideration
principally only to those scientific results of Greek investign-
tion, which referrcd to the deseription of nature, and to
Ellxgsieal, astronomical, and purcly mathematical science.”
Arabs, by carcfully preserving the purity of their native
tongue and the dclicacy of their figurative modes of ex-
pression, were enabled to impart the charm of poetie colouring
to the expression of fecling and of the noble uxioms of wisdom ;
but to judge from what they were under the Abbassides, had
they built on the sume foundation with which we find them
familiar, it is searceltidprobablo that they could have produced
those works of cxalted poetic and creative art, which, fused
in one harmonious accord, are the glorious fruits of

the mature season of our Kuropean culture.

® Wilhelm von Humboldt, Ucber die Kawi-Sprache, bd. L s. celxii.
Oomalso the excellent description of the Arabs in Herder’s /deen
vr der Menscheit, book xix. 4 and §.
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PERIOD OF OOEANIC DISCOVERIES.—OPENING OF THE
WESTERN HIMISPHLCRL.——EXTENSION OF SCIENTIFIC
ENOWLEDGE, AND THOSC EVENTS WHICH LED TO
OCEANIQ DISCOVLRILS.—COLUMBUS, SEBASLIAN CABOT
AND GAMA.—AMERIOA AND 1HED PAOILIC.—CABRILLO,
SLCBABTIAN VIZCAINO, MENDANA AND QUIBOS.~THE
RICHREST ABUNDANCE OF MATERIALS FOR THEL FOUN-
DATION OF PHYSICAL GEOGRAPIY IS PRESENTED 10
THE NATIONS OF WESTLEN LUROPE. .

Tre fifteenth century belongs to these remarkable epochs in
which all the efforts of the mind indicate one determined and
general character, and one unchanging striving towards the
same goal. The unity of this tendency, and the results by
which it was crowned, combined with the activity of whole
races, give to the age of Columbus, Scbastian Cabot and Gama
a character both of grandeur and enduring splendour. In the
midst of two different stages of human culture, the fiftcenth
century may be regarded as a period of tiansition, which
belongs both to the middle ages and to the beginning of more
reoent times. It is the age of the greatest discoveries in
space, embracing almost all degrees of latitude and all
clevations of the earth’s smface. While this period doubled
the number of the works of creation known to the inhabitants
of Europq, it lihewise offered to the intellcet new and
powerful incitements towards the improvement of natural
sciences, in the dcgutments of physics and mathematics.*
The world of objects now, as in Alexander's campaigns,
although with still more overwhelming power, manifested itself
to the combiming mind in individual {orms of nature, and in
the concurrent action of vital forces. The scattered images
of sensuous perception were gradually fused together into one
concrete whole, notwithstanding their abundance and diver-
sity, and terrestrial nature was conceived in its
ehracf ter, and made an Ebject of direct obsewaf tiol:’;;f and ::t
of vague presentiments, floating in ing forms before the,
imagination. ‘The vault of heaven mh the eye, which

* Compare Humboldt, HBzamen crit, de T Hist, de la Géographis, t. 1
P and xix, «
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was a8 yet unnided by telescopic powers, new regions, un-
known constellations, and separate revolving nebulous masses.
At no other period, ns we have already remarked, were a
ter abum{:lce of facts, nnd a richer mass of materials
gr‘the establishment of comparative physical geography,
presented to any one portion of the human race. At no
other period bave discoverics in the material world of space
called forth more extraordinary changes in the manners and
well-being of men, and in the long-cnduring eendition of
slavery of a portion of the human race, and their late
awakening to political freedom; nor has any other age
afforded so large an extension to the ficld of view by the
multiplication of products and objects of barter, and by the

establishment of colonics, of o mugnitude hitherto unknown.
On investigating the course of the histery of the universe,
we sh;ﬁ discover that the germ of those events which have
imparted. any strongly marked progressive movement to the
human mind, may be traced deeply rooted in the track of
ing ages. It does not lic in the destinies of mankind,
that all should equally experience mental obscuration. A
principle of preservation fosters the eternal vital process of
advancing reason. The age of Columbus attained the object of
its destination so rapidly because a track of fruitful germs had
alrendy been cast abroad by a number of highly- gifted merr, who
formed, as it were, a lengthened beam of light amid the dark-
ness of the middle ages. One single century—the thirteenth
—shows us Roger Bacon, Nicolaus Scotus, Albertu, Magnus,
and Vincentius of Beauvais. The mental activity once
awnkened, wus soon followed by an extension of geographieal
knowledge. 'When Diego Ribero returned, in the year 1525,
from the geographical and astronomical congress which had
been held at the Puente de Caya, near Yelves, for the purpose
of settling the contentions that had ariren regarding the
boundarics of the two cmpires of the Portugucse and the
i the outlines of the new continent had bren already
Imd down from Terra del Fuego to the coasts of Labrador.
On the western side of America opposite to Asia, the advance
was, of Jess rapid; although Rodriguez Cabrillo had
penetrated farther northward thau Monterey as early as 1548 ;
and notwithstanding that this great and daring mariner met
his death in the canal of Sanfa Barbara, in New Culifornia,
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the pilot, Bartholomeus Ferreto, conducted the expedition to
the 43rd of lum, where \;ntnhoogver’l Cape Oxford
is situnted. 'The emul rise of the Spaninrds, English,
and Portugnese, directed tme and the same objcct, was
then so great, that fifty years sufficed to determine the
external configuration or the general direction of tho coasts
of the countries in the western hemisphere.

Although the acquaintance of the nations of Europe with
the western part of the carth is the main subject of our con-
gideration in this section, and that around which the nume-
rous relations of & more correct and a grander view of the
universe are grouped, we must yet draw a strong line of
separation between the undoubted first discovery of America,
m its northern portions, by the Northmen, and its subsequent
re-discovery in its tropical rcgions. Whilst the Caliphate
still flourished under the Abassides at Bagdad, and Persia wns
under the dominion of the Samanides, whose age was so
favourable to poectry, Amecricn was discovered in the year
1000 by Leif, the son of Eric the Red, by the northern route,
and as far as 41° 30' north latitude.* The first, although
accidental, incitement towards this cvent cmanated from
Norway. Towards the close of the ninth century Naddod
was driven by storms to Iceland whilst attempting to reach
the Fdroe ds, which had alrcady been visited bgatho
Irish. The first settlement of the Northinen was made in
875 by In}i:l: Greenland, the castern peninsula of a land
which appdirs to be everywhere separated by the sea from
Amecrica Proper, was early seen,f although it was first

* Parts of America were seen, although no landing was made on
them, fourteon yoars before Leif Eirickeason, in the vo; which Bjarne
Herjulfason undertook from Greenland to the south in 986, Leif
first saw the land at the iwland of Nantucket, 1° south of Boston; then
in Nova Scotia; and, lastly, in Newfoundland, which was sabsoquently
called “Litla Helluland,” but never ¢ Vinland.” The- gulf, which
divides Newfoundland from the month of the great River St. Lawrence,
was called by the Northmen, who had settled in Iceland and ,
Markland’s Gulf. Sce Caroli Christiani Rafu Antiguitates Amerie
cance, 1845, pp. 4, 421, 423, and 468,

+ Guanbjorn was wrecked, in 876 or 877, on the moeks subsequently
called by his name, which were lately re-discovered by Captain Granh,
Gunnbjirn sew the east doast of Greenland, but did not land upon it
(Bafn, Antiguit. Amer . pp. 11, 93,4nd 304.)
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peopled from Jecland a hundred years later (988). The
colonisation of Iecland, which Naddod first called Snow-land,
Snjoland, was carried through Greenland in a south-western
direction to the New Continent.

The Faroe Islunds and Iccland must be considered as
intermediate stations and starting points for attempts made to
reach Scandinavian Americn. In o sinilar manner the set-
tlement at Carthage scrved the Tyrians in their efforts to
reach the Straits of Gadeira, and the Port of Tartessus; and
thus, too, Tartessus, in its turn, led this enterprising m’h
from station to station on to (‘c.ne, the Gauleon (Ship d)
of the Carthaginians.*

Notwithstanding the proximity of the opposite shores of
Labrador (Hellulund it mikla), one hnndred and twenty-five

rs clapsed from the first settlement of the Northmen in
{::hnd to Leif s great diseovery of America. So small were
the means possessed by a noble, enterprising, but not wealthy
race for furthering navigation in these remote and dreary
regions of the carth. The littoral tracts of Vinland, so called
by the German Tyrker from the wild grapes which were
found thaere, delighted its discoverers by the fruitfulness of
the soil, and the mildness of its climate, when compared with
Iccland and Greenland. This tract, which' was named by
Leif the * Good Vinland” (1inland it goda), comprised the
coast line between Boston and New York, and consequently
mﬂﬂm present States of Massachusetts, Rhode Island, and
icut, between the parallels of latitude of Civita Vecchia,

and Terracina, which, however, correspond there only to mean
annual temperatures of 47°-8 and 52°-1.| ‘This was the prin-
cipal settlement of the Northmen. The colonists had often

* See p. 494,
4 These mean annual temperatures of the castorn coast of America,
ander the lels of 42° 25’ and 41° 15/, in Europe to the

Jatitudes of Berlin and Daris, places which are situated 8° or 10° more
to Lthe north, Besides the decrcase of mean annunl tempersature, from
. lower to higher latitudes is here 1o rapid that, in the interval of lati-

MeﬁtmeoﬁmmdPhﬂ;delphia,w ich is 2° 41/, an increase of one
degroe of latituds corresponds to a degrease in the mean annual tempe-
mature of almost 8°.6, while, according to my rescarches, on the system
dlnﬂnrnllllnesinhmpe.thenmedecreueoftempenhmmreel
m:;;;;ﬂohlfs degroo for the same interval, (Ammmk,f.ﬂi
,. [ ' M
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to econtend with a very warlike race of Esquimaux, who then
extended further to the south under the name of the Skra-
linger. The first Bishop of Greenland, Eric Upsi, an Iece-
lander, undertook, in 1121, a Christion mission to Vinland;
and the name of the colonised country has even been dis-
wovered in old national songs of the inhabitants of the Firoe
Islunds.®
The activity and bold spirit of enterprisc manifested by the
Greenland and Ieclandic adventurers are proved by the cir-
cumstance that, after they bad ecstablished settlements south
of 41° 80’ north latitude, they crected three boundary pillars
on the eastern shores of Baffin's Bay, at the Intitude of
72° 55, on onc of the Woman's Islands,} north-west of the
resent most northern Danish colony of Upernavick. The
Y{unia inscriptions, which were discovered in the autumn of
the year 1824, contain, according to Rask and Finn Mag-
nusen, the date 1135. From this castern coast of Baffin’s
Bay, more than six hundred years before the bold expeditions
of Parry and Ross, the colonists very regularly visited Lan-
caster Sound aud a part of Barrow's Straits for the purpose of
fishing. The locality of the fishing ground is very dmtely
described, and Greenland pricsts, from the Bishopric of
Cardar, conducted the first voynge of discovery (1266).
This north- western summoer station was called the Krokstjar-
dar Ieath. Mention iv cven made of the drift wood (un-
doubtedly from Siberia) collected there, and of the abundanco
of whales, scals, walrusses, and sca bears.

* Bce Carmen Furdicum in gquo Vinlandie mentio fi (Rafn,
Antiguit. Amct., pp. 320 332.)

% The Runic stone was placed on the highest point of the Island of

iktorsoak “on the Haturday beforc the day of victory,” i.e., beforo

the 21st of April, a great heatheu festival of the ancient Beandinavians,
which, at their conversion to Christianity, was changed into a Christian
fectival. (Rafn,Antiquit. Amer,, pp. 347-355.) On the doubts which
Brynjulfsen, Mohnike, and Klaproth, express respecting the Runie num-
bers, sco my Eramen erit, t. ii. pp. 97-101; yet, from other indica-
tions, julfsen and Grash arc led 1o regard the important monpment
on tho Woman’s Islands (as well as the Runic inacriptions fuund at
Igalikko and Egegeit, lat. 60° 51’ and 60° (¢, and the ruins of buil
near U, vik, lat. 72° 50") as belonging undoubtedly to the eleven
and centuriea. B

% Rafn, Adntiquit. Amer., pp. 20, 274, and 415-418 (Wilhelmi, Gber
ldand, Hvitramannaland, Greenland, und Vi s 117-131).
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Certain accounts of the intercourse maintained between
the extreme north of Euzope or between Greenland and Ice-
land with the American Continent, properly so called, do not
extend beyond the fourteenth century. In the year 1347 a
ship was sent from Greenland to Markland (Nova Scotis), to

ect building timber and other nccessary articles. On the
return voyage the ship cncountered heavy storms, and was
obliged to take refuge at Straumfjord in the west of Iceland.
Thesc are the latest accounts preserved to us by ancient Scan-
dinavian authorities of the visits of Northmen to America.*

We have hitherto kept strictly on historical ground. By
means of the critical and highly praiseworthy efforts of
Christian Rafn, and of the Royal Socicty of Northern Antiqui-
tics at Copenhagen, the sagas and narratives of the voyages

According to a very ancient saga, the most northern part of the east coast
of Oreenland was also visited 1n 1194, under the name of Svalbard, at a
part which corresponds {o Scoresby's Land, near the point 73° 16/, where
my friend Col., then Capt., Sabine made his pendulum observations, and
where there is a very dreary cape bearing my name. Rafn, (4 ntigust.
Amer.,, p. 303, and Apercu de UVancienne Géographie des Régions
arctiques de [ Amerique, 1847, p. 6.)

* Wilhellai, op. cit., 8. 226; Rafn, Autiguit. Amer., pp, 264 and
453. The settlements on the west coast of Greenland, which, until the
middle of the fourteenth century, were in a very flonrishing condition,
fell gradually to decay, from the ruinous operation of commercial
monopolies, from the attacks of Esqummaux (Skrelinger), the “Dblack
death” which, atcording to Hecker, depopulated the north during the
years 1347 to 1351, and from the invasion of a hostile fipet, regarding
whose course nothing is known. At the present day no faith is any
fonger attached to the metcorological myth of a sudden alteration of
climate, and of the formation of a larrier of ice, which was immediately
followed by the entire meparation from thewr mother country of the
colonies established in Greenland. Asthese colonies were only on the
moers tem district of the west coast of Greenland, it cannot be
mbh a Bidwa; of Skalholt, in 1540, should have seen “ shep-

feeding their ” on the east const of Greenland, beyond the
foy wall, The accumulation of masses of ice on the east coast opposite
to Josland depends on the configuration of the land, the neighbourhood
of a ghain of mountains having glaciers and running lel to the
coast Jine, and on the direction of the oceanic curront. This state of
eannot be solely referred tothe close of tho fourtecnth or the be-
the fifteenth contury. ~ As Sir John Barrow has very justly
it has been subject to many accidental slterations, p:rﬁm

in the yesrs 1815-1817. (Sce Barrow, Voyages ¢f Diacovery wil
Avctic Regions, 1846, pp. 2-6.) Pope Nicholas V. appointed a

for Greenland as Inte as 1448,
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of the Northmen to Helluland (Newfoundland), to Markland
(the mouth of the 8t. Lawrence and Nova ia), and o
Vinland (Maseachusetts), have been scparately printed,
accompanied by able commentaries.® The length of the
voyage, the direction of its course, and the times of the rising
and setting of the sun, are all minutely detailed.

Less certainty appertains to the truces which have been
supposed to be found of a discovery of America before the
year 1000 by the Irish. The Skralinger related to the
Northmen settled in Vinland, that further southward, bevond
the Cherapenke Bay, there dwelt * white men, who elothed
themselves in long, white garments, carried before them poles
to which cloths werc attached, and called with a loud voice.”
‘This account was interpreted by the Christion Northmen to
indicate processions, in which banners were borne accom-
panied by singing.  In the oldest sagas, the historical narra-
tions of Thorfinn Karlsefne. and the Icelandie Landnama book,
these southern coasts, lying between Virginia and Florida,
are designated under the name of the Land of the Whits
Men. They arc expressly called Great Ireland (ZIrland i
#ikla), and it is mamntained that they were peopled by the
Irish.  According to testimonies which extend to 1084, before
Leif discovered li’inlsmd. and probubly about the year 982,
Ari Marsson of the powerful Teelandic race of Ulf the squint.
cyed, was driven in a voyage from Iecland to the south
by storms on the coasts of the Land of the White Men, and

baptiecd in the Christian faith: and not being allowed

to depart, was recognised by men from the Orkney Islands
and Iceland t

An opinion has been advanced by rome northern antiqua-

rions t, as in the cldest Icclandic documents the

* The main sources of information arc the historic narrations of Erie
the Red, Thorfinn Karlsefne, aund Snorre Thorbrandason, probably writ-
ten in Grecnland itaelf as carly as the twelfth century, and partly
deacendants of settlers born in Vinland (Rafn, A ntiquit. Amer., pp.
xiv. and xvi). The care with which genealogical tables were kept was
40 great that that of Thorfinn Karlsefne, whose son, Snorre Thorbrands-
%00, was born 1n Ameriea, has been brought down from 1007 fo 1811.

+ Jlvitramannaland, the land of the white men, Compare the
original eourves of information, in Rafn, Antiguit. Amer., pp. 208-208,
21;.. 446451 ; and Wilhelmi, Ueber Jeland, Iivitramannciand, &e,
s 781, .
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inhabitants of the island are called * west men, who had come
across the sea” (emigrants scttled in Papyli on the south-east
coast, and on the ncighbouring small island of Papar), Icc-
land was not at first peopled directly from Europe but from
Virginia and Caroling, (Great Ircland, the American White
Men's Land,) by Irichmen, who had earlier emigrated to
America. The important work, de Mensura Orbis Terre,
composed lzlthe Irish monk Dicuil about the year 825, and,
therefore, thirty-eight ycars before the Northmen acquired
their knowledge of Iceland from Naddod, does not, however,
confirm this opinion.

Christian anchorites in the north of Europe, and pious
Buddhist monks in the interior of Asia, explored and opened
to civilisation regions that had previously been inacccssible.
The eager striving to diffuse religious opinions has sometimes

ved the way for warlike expeditions, and sometimes for the
mtreduction of peaceful ideas, and the cstablishment of rela-
tions of commerce. Religious zeal, which so strongly charae-
teriscs the doctrines promulgated in the systems of India,
Palestine, and Arabia, and which is so widely opposed to the
indifferenog of the ancient polytheistic Grecks and Romans,
was the méans of furthering the advance of geographieal know-
ledge in the carlier portions of the middle ages. Letronne,
the commentator on Dicuil, has shown much ingenuity in his
attempts to prove that after the Irish missionaries been
driven from the Faroe Islands by the Nortlmen., th¥y began,

hout the year 795, to visit Tecland. The Northwmen, when
they first reached Iceland, found Irish books, mass bells, and
sther objects, which had been left by the carlicr settlers, called
l’agnl:- These Pape, fathers, are the Clerici of Dicuil.* If,
a8 hi tnstimoni would lend us to conclude, these olbjects had
velonged to Irish monks, who had come from the Faroe Islands,
the question naturally arises, why these monks (Papar) should
be termed in the native sngas Westmen (Vestmenn), who had
‘kgfm) ﬁ'l?‘l; m& bncnrxm the sea? (Kommir til vestan um
)" 0 ity still shrouds everything con-
nected with the voyage of the Gaelie chief, Madoe, son of50wen
Gaineth, to a great western land ip the year 1170, and the
* Letrorme, Recherches glogr. et crit. sur le Livre “de Mensura

Orbis Terrm” composé en Irlando, par Dicuil, 1814, pp. 129~146.
Compere my Zvamen crit. de I Hist. de la Géogr. teii. pp. 87-91.
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connecfion of this event with the Great Ircland of the Ice-
landic Saga. In like manner the race of Celto-Americans,
whom crcdulous travellers have professed to discover in many
parts of the United States, have also disappeared since the
establishment of an earnest and scientific ethnology, based not
on accidental similarities of sounds, but on grammatical forms
and organic structure.*

* Tho statcments which have been advanced from the time of Raleigh,
of natives of Virginia speaking pure Celtic; of the supposition *of the
Gaclic salutation, heo, hui, tach, having boen heard there; of Owen
Chapelain, in 1649, saving himself from the hands of tho Tuscaroras,
who wore about to scalp bim, * becausc he addressed them in his native
Gaelic,” have all been appended to the ninth baok of my travels (Rela-
tion historique, t. iii. 1825, p. 159). These Tuscaroras of North Caro-
lina are now, however, distinctly recognised by linguistic investigations,
as an Iroquois tribe. Bee Albert Gallatin on Judian Tyibes, ip the
Archewologia Americann, vol i1 (1836), pp. 23 and 57. An extensive
catalogue of Tuscarora words is given by Catlin, onc of the most
admirable observens of manners who ever lived amongut the aborigines
of America. 1le, however, is inclined to regard the rather fair,
and often bluc-eyed, nation of the Tunscarorns, .3 a mixed people,
descended from the ancient Welsh, and hom the original inhabitemts of
the American coutinent. See hi Leite rs and Notea on the Mannera,
Customs, and Condations, of the North American Indians, 1841, vol.i.
P- 207: vol. ii. pp. 259 and 262 265. Another catalogue of Tuscarora
worids is to he found in my brother’s manuseript notes respecting lan-
guages, in the Royal Library at Berlin. “ As the structure of American
idioms appears remarkably strange to nations speaking the modorn lan-
gunges of Weestern Enrope, and who readily suffer {hemsclves to bhe
led away by some accidental analogies of sound, theologians have gene-
rally believed that they could trace an affinity with Hebrew, Spanish
colonists with the Dasque, and the English or French settlers with
Gaclic, Erse, or the Bas Brcton. 1 one day met on the coast of Pern a
Spanish naval oflicer and an Enelish whaling eaptain, the former of
whom declared that he had heard Basque spoken at Tahiti, and the
othor Guelic, or Erue, at the Sandwich lslands” Humbeldt, Voyage
aux Régions Eouinoctiales, Relat. hist., t. iii. 1825, p. 160.

Although no conncction of language has yet been proved, I by no
means wish to deny that tho Basques and the people of Celtic origin
inhabiting Ireland and Wales, who were carly engaged in fisherios on
the most remotc coasts, may have been the constant rivals of the Segn.
dinavians in the northorn parts of the Atlantic, and cven that the Irish
proceded the Scandinavians in the Faroe Islands and in Iccland. 1t is
much to be desired that, in our days, when a sound and severe spirit of
criticism, devoid of a character of contempty prevails, the 6lu investiga.
tions of Powel andeRichard Hak;uyt (Voyages and Navigations, vol

[ R -
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That this first discovery of America, in or before the
eleventh eentnrf, should not have uced the important and
permanent results yielded to the physical contemplation of the
universe by the re-discovery of the same continent by Colum-
bus at the close of the fiftcenth century, was the necessary
oonscquence of the uncivilized condition of the people, and the
nature of the countries to which the early discoveries were
limited. The Seandinavians were wholly unprepared, by pre-
vious scientific knowledge, for explornng the countries in
which they scttled, beyond what was absolutely necessary for
the satisfaction of their immediate wants. Greenland and
Teeland, which must be regurded as the actual mother
countrics of the new colonies, were regions in which man had
to contend with all the hardships of an inhospitable climate.
The wonderfully organized free state of Iccland, neverthe-
less, maintained its independence for three centuries and a
holf, until civil freedom was annihilated, and the country
necame subject to IIako VI. King of Norway. The flower
of Ieclandic literature, its historieal records, and the collection
of the Sagas and Eddasuppertain to the twelfth and thirtecnth
cenl

tusies.

It is a remarkable phenomenon in the history of the culti-
vation of nations, that when the safety of the national treasures
of the most ancient records of Northern Furope was en-
dangered at home by domestie distmbances, they should have
been transported to Ieelaud, and have been there carcfully pre-
served, and thus rescued for posterity.  This rescuc? the remote

4li. p. 4), might be rerumed in England and in Ireland. Is the state-
meont based on fact, that the wanderings of Madoe were cclebrated in
the pocms of the Welsh bard Meredith, fifteen years before Columbus®
discovery? I donot participate in the rejecting spirit which has, bat
100 often, thrown popular iraditions nto obscurity, but 1 am, on the
contrary, firmly persuaded that, by greater diligence and perseverance,
many of the historical problemns which relate to the martime cspedi-
tions of tho early part of the middle ages: to the striking identity in
veligious traditions, manner of dividing time, and works of art in
Americs and Eastorn Asia; to the migrations of the Mexican nations:
to the ancient centres of dawning wiviliration in Aztlan, Quivira, and
Upper Louisians, 8s well as in the clevated plateanx of Cundinamaren

Peru, will one day be cleared up by dikcoveries of factsa with which
we have hitherto heen entirely unacquainted. Sce my Fvamen cril
de T Hist. de la (éogr. du Nouveau Continent,t. ii..pp. 143-140,
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consequence of Ingolf's first colonization in Iceland, in the year
875, has proved, amid the vague and misty forms of Scandi-
navian myths and symbolical cosmogonies, an event of great
importance in its influence on the poetic fancy of mankind.
Tt was natural knowledgo alone that acquired no enlargement.
Teclandic travellers certainly occasionally visited the univer-
nitics of Germany and Italy, but the discoveries of the Green-
landers in the South, and the inconsiderable intercourse main-
tained witk Vinland, whose vegetation presented no remark-
able physiognomical character, withdrew colonists and mariners
so little from their Kwopean interests, that no knowledge of
these newly colonised countries scems to have been diffused
amongst the cultivated nations of southern Kurope. It would
oven appear that no tidings of these regions reached tho great
Genocse navigator in Iecland. Jeeland and Greenlund had
then been separated upwards of two hundred years, since
1261, when the latter country had lost its republican form of
government, and when, on its bccoming a fief of the crown of
Norway, all intercourse with foreigners and even with Teeland
was interdicted to it.  Christopher Columbus, ina work “On
the five habitable zones of the earth,” which has now become
extremcly rare, says that in the month of Febrnary 1477, he
visited Ieeland, “where the sca was not at that timne eovered
with ice, and which had been resorted to by many traders from
Bristol.”* If he had there heard tidings of the eailier coloni-
sation of an extended and continuous tract of land, situatod on

* Whilst this circumstance of the abscnce of iece in TI'ebruary 1477,
has been brought forward as a proof that Columhuy' Tsland of Thule
could not be Iceland, 1 inn Maguusen found in ancient historical sources,
that until March 1477, there was no snow in the northern part of Loo-
Jand, and that 1n Fobruary of the same jear, thic southern coast waa free
fromn 1ce. Lramen cret, t 1 p. 105, t v p 213. 1t is very remark:
able, that Columbus, 1n the same “ Thatado de las cinco zonas habi~
tables,” mentions & more southern island, Frislanda; a name which is
not 1n the maps of Andrea Bianco (1436), or . that of Fra Mauro
(1457-1470), but which playsa great part inthe travels, mostly regarded
as fabulous, of the brothers Zcm (1388-1404), (Compare Framen erit.,
t. il pp. 114126) Columbus cannot have been acquainted with the
travels of the Fratelli Zem, as they even i unknown to the
Venctian family until the year 1558, in which Marcolini first published
them, fifty-two years aft«r the death of the great admiral. Whenoo eaine
the admiral's acquuintance with the name Frislandat 9

. 2R
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the opposite coast, Helluland it mikla, Markland and the good
Vinland, and if he connected this knowledge of a neighbouring
continent with those projects which had nlreadi engulged his
attention since 1470 and 1473, his voyage to Thule (Iccland)
would have been made so much the more a subject of consi-
deration during the celebrated law-suit regarding the merit of
an earlier discovery, which did not end till 1517, since the
suspicious fiscal officer mentions a map of the world (mappa
mundo) which had been seen at Rome by Martin Alonzo
Pinzon, and on which the New Continent was supposed to be
marked. If Columbus had desired to scck a continent of
which he had obtained information in Iceland, he would
assuredly not have directed his course south-west from thc

Tslands. Commercial rclations were maintained
between Bergen and Greenland until 148 1, and, therefore, until
seven years after Columbus’ voyage to Iccland.

‘Wholly different from the first discovery of the New Conti-
nent in the cleventh century, its re-disenvery by Christopher
Columbus and his explorations of the tropical regions of Ame-
rica, have been attended by events of cosmical importance, and
by o marked influence on the cxtension of physical views.
Although the mariners who conducted this great expedition at
the ond of the fiftcenth century, were not actuated by the

ign of attempting to discover a new quarter of the world,
and although it would appear to be proved that Columbus and
Amerigo Vespucei died in the firm conviction that they had
merely touched on portions of Eastern Asia,* yet fac expedi-

* Bee the proofs, which I have collected from trustworthy documents,
for Columbus, in the Kramen crit., t. iv. pp. 238, 250, and 261, and for
Vespueci, t. v. p. 182-185. Columbus was so fully convineed that Cuba
part of the continent of Asia, and cven the south part of Khaiai

inoe of ‘Mango), that on the 12th of June, 1494, he caused all

hissquadron (abount 80 milon? to swear that they were con-
he might go from Cuba to Spain byland, “que osta tierra de Cuba
1a tierra firmo al comicnzo de las Indias y fin & quicn en estas partes
venir de Espafia por ticrra”); and that “if any who now swore
d st any future day maintain the contrary, they would have to
their perjury, by recciving ong hundred stripes, and having tho
out” (See Juformacion del Kscribano publico, Fernando
na, in Navareate, Viages y Descubrimientos de los Kspa-

143, 148.) When Columbus was approaching the island

firyt expedition, he believed himself to be opposite the

fisee

i

I.f'!u
i
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tion manifested the perfect character of being the fulfilment
of a plan sketched in accordance with scientific combinations.
The expedition was safely conducted westward, through the
gate opened by the Tynans and Coleeus of Samos, across the
immecasurable dark sea, mare tensbrosum, of the Arabian

phers. They strove to reach a goal, with the limits of which
they believed themselves ncquainted. were not driven
accidentally thither by storms, as Naddod and Gardar had
been borne to Iceland, and Gunlijorn, the son of Ulf Kraka, to
Greenland.  Nor were the discoverers guided on their course
by intcrmediate stations. The great cosmographer, Martin
Behaim of Niinberg, who accompanied the Portuguese Diego
Com on his important expedition to the western coasts of
Africa, lived four ycars, from 1486 to 1490, in the Azores; but
it was not from these islands, which lie between the coasts of
Spain and Maryland, and only at $th the distance from the
latter, that Amcrica was discovered. The precouception of
this event is celebrated with rich poctical fancy in those
stanzas of Tusso, in which he sings of the dceds whieh IXcr-
cules ventured not to attempt.

Non osd di tentar I'alto Oceano:

Segnd le mete, en froppo breve chiostrd,

Liurdir ristrinse dell'ingegno umano,

Tempo verrd che fian d'Ecole i segni

Favola vile ai naviganti industri

Un uom dellu Liguria avrd ardimento

AIll' incognito corso espors in prima.
. Tasso, xv. st. 25, 30 et 31.
Chinese commercial citics of Zaitun and Quinsay (y es cierto, dice el
Alnrante questa es la trra firme y que estoy, dica el, ante Zaytoy
Guinsay). * e intends to present the letters of the Catholic Monarchs
to the great Mogul Khus (Gran Can) in Khatai; and to return imme-
diately to Spain (but by sea), a8 soon a8 he shall have thus discharged the
mission entrusted to him. He subscquently sendh on horo a Laptized
Jew, Luis do Torres, because ho understands liebrow, Chaldee, andsomo
Arabic,” which are languages in use 1 Asiatic trading cities. (See
Columbus’ Journal of his Voyages, 1492, in Navarrets, Fiagea y Descu-
brim., t. i, pp. 87, 44 and 46.) Kven in 1533, the astronomer Nchoner
maintained that the whole of the so-called New World was & part of
Asia (superioris Indiae), and that the city of Mexico (Temistitan), con--
quered by Cortes, was no other than the ,Chinese commercial city of
Quinsay, 80 excessively extolled by Marco Polo. (See Joannis Schoners
ga;&;mdii Opusculum ? Norimb. 1588, pars il. esp
. [ 4

~
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And yet it was of this * vom della Liguria” that the great
Portuguese historical writer, Johannes Barros®, whose first
decade appeared in 1552, simply remarked that he was a vain
and fanciful babbler (homem fullador e glorioso em mostrar
suas habilidades, ¢ maiz funtastico, e de smaginagbes com sum
llka Cypango). Thus, through all ages and through all
stages of civilization, national hatred has striven to obscure
the glory of hunourable names.

T%e iscovery of the tzopical regions of America by Chris-
topher Columbus, Alonso de llojedn, und Alvarez Cabral,
cannot be regarded in the history of the contemplation of the
universe as one isolated event. Its influence on the extension
of physical science, and on the inciease of materials yirlded
to the ideal world generally, cannot be concetly understood
without cntering into a buef consideration of the period
which separates the epoch of the great mantime expeditions
from that of the matwity of scientific cultme amongst the
Arabs. That which imparted to the age of Columbus its
peculiar character of unintennupted and successful cfforts
towards the attaimnent of new discoverics and extended
geographical knowledge, was prepued slowly and in various
ways, The means which contributcd most staongly to favour
these cfforts were a small number of enterprising men, who
carly excited a simultancous and gencral freedom of
thought, and an indcpendence of im estigation into the sepa-
rate phenomcna of nature; the influence exercised on the
deepest sources of mentul vigour by the renewed aequaintance
formed in Italy with the works of ancient Greek literature;
the discovery of an art which lent to thought at once wings of
speed and powers of perpetuity; and the more extended
knowledge of Xastern Asia acquired by travelling merchants,
and by monks who had been sent on cmbassies to the Mogul
tulers, and which was diffused by them amongst thosc nations
of the south-west of Rurope who maintained extensive com-
mercial relations with other countrics, and who were there-
fore most anxious to discover a mearcr route to the Spice
Islands. To these means, which most powerfully facilitated
the aceomplishment of the wishes so generally entertained at
the close of the fiftcenth century, we must add the advancein

* Da Asig de Joso de Barros ¢ de Diego de Couto, dec. 1. liv. i
eap. 11 (Parte 1. Lisboa, 1778, p. 250).

™
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the art of navigation, the ual fection of nautical
inmnmenu,m?nmngnetic angéa:stronggenl. and finally, the
application of certain methods for the determination of the

ip's place, and the more gencral use of the solar and lunar
ephemerides of Regiomontanus.

‘Without entering into the details of the history of science,
which would be forcign to the present work, I would cnu-
merate amongst those who prepared the way for the epoch of
Columbus and Gama, three great names—Albertus Magnus,
Roger Bacon, and Vincenzius of Beauvais. Thave named them
according to time, but the most celcbrated, influentinl and
intellectual, was Roger Bacon, 2 Franciscan monk of Ilchester,
who devoted himsclf to the study of science at Oxford and
Parie. All the three were in advance of their age, und acted
influentially upon it. In the long and genernlly unfruitful
contests of the dialectie speculations and logicul dogmatism of
a philosophy which has been designated by the indefinite and
equivoenl name of scholastic. we cannot fail to recognise the
beneficial infleence exereised by what may be termed the
reflex-action of the Arabs. The peculiarity of their national
character, alrcady described in a former scetion, and their
predilection for communion with nature, procured for the
newly tronslated works of Aristotle an extended diffusion
which fvas most instrumental 1 furthering the establishment
of the experimental scicnces.  Until the close of the twelith
and the beginning of the thirtcenth century, misconceived

* tlogmas ¢f the Platonic philosophy prevailed in the schools.
Lven the fathers of the church believed that they could truce in
them the prototypes of their own religious views.# Many of
the symbolising physical fancies of Timemus were eagerly ta
up, and erroneous cosmical views, whose groundlessness had
long been shown by the mathematicat school of Alexandria,
were revived under the sanction of Christian authority.
Thus the dominion of Platonism, or, more correctly spetz-
ing, the new adaptations of Platonic vic ws, were propagated
far into the middle ages, under varying forms, from

* Jourdain, Rech. crit. sur les traductions o Aristote, pp. 230-284,
;nd 421-423; Le?:nndz Des oz)mwp?mmomﬂuiug des P‘;‘: ﬁ
Revue des dewz Mondes, 1834, t. i, p. 682. ,
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A ine to Alcuin, Johann and Bernhiard of
vuguhng cuin, Johannes Secotus,

‘When the Aristotelian philosophy gained the ascen
py its controlling influence over the dircetion of the human
mind, its effect was manifestcdhﬂin the two-fold cLunnel of
investigation into speculative philosophy and a ical
elaboration of om]?irieul mtgralos?u?iezme. Altho the
former of these directions may appear foreign to the object I
have had in view in the present work, it must not be passed
without notice, since in the midst of the age of dialectic
scholastics, it incited some few noble and highly-gifted men
to the exercise of free and independent thought in the most
various departments of science. An cxtended physical con-
templation of the universe not only requires a rich abundance
of observation as the substratum for a generalization of
ideas, but also a preparatory and invigorating traiming of tho
human mind, by which it may be enabled, unappalled amid
the eternal contest between knowledge and faith, to meet the
threatening impediments which, cven in modern times,
present themselves at the entrance of certain departments of
the experimental sciences, and would scem to render them
inaccessible. There are two points in the histmy of the
development of man, which must not be separated—the con-
sciousnees of man's just claims to intellectual freedom, and
his long unsatisfied desire of prosccuting discoveries in remote
regions of the carth. These free and independent thinkers
form a series, which begins in the middle ages with Duns
Spotus, Wilhelm of Oceam, and Nicolas of Cusa, #nd leads
from ];nmus, Campanella, and Giordano Bruno to Des-
cartes.

The scemingly impascable gulf between thought and actual
being—the relations between the mind that 1ecognises and

* Friedrich von Raumer, Ueber die Philosophie des dreizehnien
Jahrhunderts, in his FHist. Taschenbuck, 1840, 8. 468. On the ten-
dency towards Platonism in the middle ages, and on the contests of the
schools, seo Heinrich Ritter, GQesch. der christl. Philosophie, th. ii &.
150; th. ii. & 181-160, and 381-417.

+ Mmug:e"[m. de la Blilosophie, t. 1. 1829, pp. 860 and
380-436; de Philosophie cartésienne, pp. 8-12 and 408,
monlnﬂnmnt ingeniouworkof(‘hmgmlluumlmh.

Jordano Brwno, 1847, t. i. p. 308; L. ii. pp. 409-416
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the object that is recognised—separated the dialectics into the
two celebrated schools of realists and nominalirts. The almost
forgotten contests of these schools of the middle ages deserve
u notice here, because they exercised a special influence on
the final cstablishment of the experimental sciences. The
nominalists, who ascribed to gencral idens of objccts only a
subjective existence in the human mind, finally remained the
dominant party in the fourteenth and fifteenth centuries, after
having undergove various fluctuations of success. From
their greater aversion to mere empty abstractions, they urged
before all the necessity of experiment, and of the increase of
the materials for cstablishing a sensuous basis of know .
This direction was at least influential in favouring the culti-
vation of empirical scicnce; but even among those with whom
the realistic views were maintained, an acquaintance with
the literature of the Arabs had successfully opposed a taste
for natural investigation against the all-absorbing sway of
theology. Thus we sce that in the different periods of the
middle ages, to which we have perthaps been accustomed to
ascribe too strong a character of umty, the §n‘at work of
discoveries in remote parts of the carth, and their happy
adaptation to the extension of the cosmical sphere of ideas,
were gradually being prepared on wholly different paths and
in purely ideal and empirical directions.
atural seience was intimately associated with medicine and

philosophy amongst the learncd Arabs, and in the Christian
middle ages with theological polemics.  The latter from their
tendency to 1:ialsse(;'t an exclusiv;* in:ueuce, repressed en;.l]:)mh;.l
enquiry in the departments of physics, orgunic morp y
nngu:{rouom , which was for the most part closcly allied to
astrology. 'l{e study of the comprehensive works of Aristotle
which had been introduced by Arabs and Jewish Rabbis, had
tended to lead to a philosophical fusion of all branches of
study;* and hence Ibn-Sina (Avicenna) and Ibn.Roschd
(Averroes), Albertus Magnus, and Roger Bacon, pused for
the represcntgtives of all the knowledge of their time. The
fam> which in the middle ages surrounded the names of these
great men was proportionate to the general diffusion of this .
opinion of their endowments. ’ .

* Jourdain, Sur les trad. ' Aristote, p. 386; and. Michael Sacha,
Die religiass Pogsie der Juden in Spanien, 1845, . 180-300,
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Albertus Mignus, of the fumily of the Counts of Bollstidt,
must also be mentioned as an independent observer in the
domain of annlytic chemistry. It is true that his hopes were
directed to the transmutation of the metals, but in his attempts
to fulfil this object, he not only improved the practical manipu-
lation of ores, but he also cnh.lgcg the insight of men into the
general mode of action of the chemical forces of nature. His
works contasin some extremely acute obsomt]itlms on the
organic structure and physiology of ts. lle was ac-
zluaintod with the sleep gf plunt»;)g,y the plzvl:tnodual opening and

osing of flowers, the diminmtion of the sap during evaporation
from the surfaces of leaves, and with the influence of the
distribution of the vascular bundles on the mdentations of the
leaves. Ile wrote commentaries on all the physical works of
the Stagirite, although in that on the history of animals he
followed the Latin translation of Michael Scotus from the
Arpbic.* The work of Albertus Magnus, entitled Zsber cosmo-
graphicus de natura locorum, is a kind of physical geography.
I have found in it obwcrvations, which griatly excited my

risc, regarding the simultuneous dependence of climate on
latitude and clevation, and the cffeet of different angles of
incidence of the suns rays in heating the carth’s surface.
Albertus probably owes the praise conferred on him by
Dante, less to himsclf than to his beloved pupil St. Thomas
Aquinas, who accompanicd him from Cologne to Paris in
1245, and returned with him to Germany in 1218.

* The greater share of merit in regard to the history of animals
belongs to the emperor Fredenic1l. Weare indcbied to him for important
independent observations on the internal structure of birds (Noe
Schueider, in Relyua librorum Frcdawd I amperatoris «de arte
venandi cum anilbus, t. i. 1788, mthe Preface) Cuvier also calls this
prinee of the Hohenstaufen lime, the “first independent and oﬁfiml
goologist of the scholastic middle ages” On the correct view of Albert
Magnus, on the distribution of beat over the carth's surface under dif-
ferent latitudes and at different scasons, sce hus Liber cosmographicus de
natura locorum, Argent. 1515, fol 14b. and 23a. (Bramen crit., t.i.

54-58) In his own obs.rvations, we, however, ily too often
that Albertus Magnus shared in the uncritical #Pint of his nge.
He thinks he knows “ that rye changes on a good soil 1nto wheat ; that
Sfrom & beech wood which has been hewn down, a birch wood will
up from the decayed matter, and that from oak-branches stuck into the
carth vines arise.” (Com‘gte also Ernst Meyer, Ueber die Botanik des
\8ten Jahrhunderts, in the Linnea, bd, x. 18886, &. 719.)
4
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Questi, che m" a destra pid vicino,

Frate e maestro fumini; ed easo Alberto

E’ di Cologua, ed io Thomas d’Aquinbv.

1l Paradiso, x. 97-99.
In all that has directly operated on the extension of the

natural sciences, and on their establishment on a mathematical
basis, and by the calling forth of phenomena by the process
of experiment, Roger Bacon, the contemporary of Albertus
of Bollstadt, may be regarded as the most important and
influentia]l man of the middle ages. These two men qeeupy
almost the whole of the thirtcenth eentury; but to Roger
Bacon belongs the merit that the influence which he exercised
on the form of the mode of treating the study of nature, has
been more beneticial and lasting than the various discoveries
which, with more or less justice, have been ascribed to him.
Stimulating the mind to independence of thought, he severely,
condemued the blind faith attached to the authority of the
schools, yet, far from neglecting the investigations of the
ancient Grecks, he directed his attention simultaneously to
philological rescarches,* and the application of mathematics
and of the Scientiu experimentalis, to which last he devoted a
special seetion of the Opus majus.|  Protected and favoured
by onc Pope (Clement IV.), and aceused of magic and im-
prisoned by two others (Nicholas Il and IV.), he experienced
the changes of fortune common to great minds in all ages.
He was acquainted with the Optics of Ptolemy.! and with

L
+ So many passages of the Opus majus show the msm which Roger
Bacon cnteﬂ);med tor Grecian antiquity, that, as Jourdain has already
remarked (p. 429), we can only interpret the wish cxpressed Ly him in
a letter to Pope Clement IV, * to hurn the works of Aristotle, in order
to stop the diffusion of error among the scholars,” as referring to the bad
Latin translations from the Arabic.

+ Scientia experimentalis a vulgo studentium penitus ignorata; duo
tamen sunt modi cognoscendi, scilicet per argumentum ct cxperien-
tiam (the ideal path, end the path of cxperimcl::{; Sine experientia
nihil suficienter sciri potest. Argumentum concludit, sed non certificat,
mue nn;ovet dudviit:tionpg ; ot quiescat anfmus in int::h veri)

eam inveniat via experientize.” (Opus majus, pars. vi. cap. 1.
have collected all the passages relating to Roger Bacon's physical know
1 and to his proposals for varions inventions, in the Examen erit,
da PHist. de la Geogr., t. ii. pp. 295-209. Compare also
Philosophy of the Inductive Scrences, vol. ii. pp. 323837,

;se.-nyapm I find Ptolemy’s Optics cited in the Opus
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the As he, like the Arabs, always calls Hi
pmhwm , we may conclude that he n]s? made uselz.f
only a Latin translation from the Arabie. Next to Bacon's
chemical experiments on combustible explosive mixtures, his
theoretical optical works on perspective, and the position of
the focus in concave mirrors, are the most important. His
profound Opus majus contains proposals and schemes of
practicable exccution, but no clear traces of successful optieal
discoverics. Profoundness of mathematical knowledge can-
not be ascribed to him. That which characterizes him is
rather a certain liveliness of fancy, which, owing to the
impresdion cacited by so many unexplained great natural
phenomena, and the long and anxious search for the solution
of mysterious problems, was often cxcited to a degree of
morbid escess in those monks of the middle ages who devoted
themsclves to the study of natural philosophy. :
Before the invention of printing, the expen<e of copyists,
rendered it difficult, in the middle ages, to collect any large
number of separate manuscripts, and thus tended to produce
u great predilection for ency clopaedic works after the eatension
of ideas in the thirteenth century. Thesc merit special consider-
ation, because they led to a gencralisation of ideas.  There ap-
pearcd the twenty books de rerum natura of Thomas Cantipra-
tensis, Professor at Louvain (1230); The Mirror of Nature
(apeculum nagwr ale), written by Vincenzius of Beauvais (Bello-
vacensis) for St. Louis and his consort Margarct of I’rovence
(1250); The Book of Nature, by Conrad von Meygenberg, a
priest at Raticbon (1349); and the Picture of the World (mago
mundi)of Cardinal Petrus de Allinco, Bishop of Cambray (1410),

majus (ed. Jebb, Lond. 1788), pp. 79, 288, and 404. It has beon justly
denled (Wilde, Geschuchie der Optik, th. i. s. 92-96) that the knowledge
derived from Alhazen, of the magnifying power of scgments of spheres,
was actually the means of leading Bacon to construct speetacles. This
invention would nmu to bave beon known as earlyas 1299, orio

to the Plorentine, Salvino degli Armati, who wae buriced, in 1817, in the

m&mmmm«mmmpmw instruments by means of
small letters appear large, * utiles senibus habentibus oculos
auh:;mm Tove, 88 do also the practa erroneous considera.
tions which he oins, that he cannot himself have executed thai
which ohecurely floated before his mind as possible.
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each work being in o great measure based upon the preceding
ones. These encyclopedic compilations were the forcrunners
of the great work of Father Reisch, the Margerita philosophica,
the first edition of which appeared in 1486, and which for
half a century operated in a remarkable manner on the dif-
fusion of knowledge. I must here pause for n moment, to
consider the “Picture of the World"” of Cardinal Alliacus
(Pierre d'Ailly). I have elsewhere shown that the work en-
titled * Imago Mundi,” exercised a greater influence on the
discovery of America, than did the correspondence with the
learned Florentine Toscanelli.* All that Columbus knev of
Greck and Roman writers, all those passages of Aristotle,
Strabo, and Scneca, on the proximity of Eastern Asia to the
Pillars of Ilcrcules, which, as his son Fernando says, were the
means of inciting him to discover the Indiun lands (eutoridad
de los escritores para mover al Almirante d descubrir las
Indias), were gathered by the Admiral from the writings of
the Cardinal. Ife must have earried these works with himon
his voyages, for in a letter which he addressed to the Spanish
monarchs from the Island of Ilaiti, in the month of October
1498, he translated word for word a passage from Alliacus’
treatise, de quantitate terre habitubilis, which appears to have
made a deep impression or his mind. Columbus probably
did not know that Alliacus hud also transcribed verbotim
from an earlier work, the Opus mqjus of Roger Bacon.} Sin-
gular age, when the combined testimony of Aristotle and
Averroes (Avenryz), of Esdras, and of Seneca, regarding the
small extent of the ocean in comparison with continental masses,
could serve to convince monarchs of the cxpediency of a costly
enterprisc!

I have already drawn atiention to the marked predilectiod
manifested at the close of the thirteenth century for the study
of natural forces, and the progressive and philosophical direc-

* Bee my Eramen crit, . i pp. 61, 64-70, 06-108; t. ii. p. 340,
% There arc five memoirs de Concorduntia astronomia cum o,
Ly Tiorre d’Aally, whom Don Fernando Colon always calls Pedro do
Helico. Thesc casays remind us of some very recent ones on the Mosato
Gool%publiahod four hundred ycars after the Cardinal’s.”

+ are Columbuw's lctter, Navarrete, Viages y l)aadm'mc'cnm
t. 1. p. 244, with the Jmago mundi of Cardinal d’Aijly, cap. 8,
Roger Bacon's Opus mgjus, p. 2188,
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tion assumed by this study in its scientific establishment on
the bagis of experiment. It still remains briefly to consider
the influence exercised by the revival of classical literature, at
the close of the fourteenth century, on the decpest sources of
the mental life of nations, and, thercfore, on the general con-
templation of the universe. The individuality of certain
higbly-gifted men bad contributed to increase the rich mass
of facts possessed by the world of ideas. The suseoptibiliti
of a frecr intellectual development already existed when Gree
literature, driven from 1ts ancient seats, acquired a firm footing
in western lands, under the favouring action of apparently
accidental relations.

The Arabs in their classical studies had remained strangers
to all that appertams to the inspiration of language; their
studies being limited to a very small number of the writers
of antiquity, and in accordance with their strong national
predileetion for natural investigation, principally to the physi-
cal books of Aristotle, to the Almagest of Ptolemy, the bota-
nical and chemical treatises of Dioscorides, and the cosmologi-
cal fancies of Plato. The dialectics of Aristotle were blended
by the Arabs with the study of Physics, as in earlier times, m
the Christian mediscval age they were with that of theology.
Men borrowed from the ancients what they judged susceptible
of ial application, but they were far removed from appre-
hending tha spirit of Hellenism in its general character, from
penetrating to the depths of the organic structure of the lan-
guage, from deriving enjoyment from the poetic czeations of
the Greek imagination, or of secking to trace the marvellous
luxuriance displayed in the ficlds of oratory and historical
composition.

Almost two hundred years before Petrarch and Boceacio,
John of Salisbury and the Platonic Abelard had already cxer-
cised a favourable influence with reference to an acquaintance
with certain works of classical antiquity. Both possessed the
power of appreciating the charm of writings in which freedom
and order, nature and mind, were eonstantly assaciated
together; but the influence of the esthetic fecling awakened
by them, vanished without lehving a trace, and the actual merit
of having prepared in Italy a permanent resting place for the

;muses cxiled from Gircece, and of having contributed moxt
powcvfully to re-estublish classical literature, belongs of right to
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two linked the closest ties of friendship,
Pet.rnrchpoet:;nd Boeeamotogethu.& xlz:mk of Calabria, Barloam. wll)o
had long resided in Greece under the &atronn.ge of the Emperor
Andronicus, was the instructor of both*. They were the first to
begin to make a careful collection of Roman and Greek manu-
seripts; and a taste for a comparison of languages had even been
aw&cned in Petrarch{, whose philological acumen seemed to
strive towards the attainment of a more general contempla-
tion of the universe. Emanucl Chrysoloras, who was sent as
Greek ambussador to Ttaly and England (1391), Cardinal
Bessarion of Trebisond, Gemistus Pletho, and the Athenian
Demetrius (halcondylas, to whom we owe the first printed
edition of ITomer, were all valuable promoters of the study of
the Greck writers}. All these ecame from Ureece before the
eventful taking of Constantinople, (29th May 1458;) Con-
stantine Lascaris alone, whose forefathers had once sat on tho
Byzantine throne, came later to Ttaly.  ITe brought with him
a precious collection of Greck manuscripts, now buried in the
rarcly used library of the Escurinl§. The first Greek book
was printed only fourteen years before the discovery of
America, although the invention of printing, was pro-
bably made simuitancously and wholly independently, by Gut-
tenberg in Strasburg and Mayence, and by Lorenz Yunsson
Koster at Haarlem, between 1486 and 1439, and, therefore, in
the fortunate period of the first immigration of the learned
Grecks into Italy.||

* IIeeren., Gesch. der classischen Litteratur, bd. i. s. 284-290.

+ Klaproth, Mémnoires relativcs & U Asie, t. iii. p. 118,

% The Florentine cdition of llomerof 1468; Lut the first printed
Greck book was the grammar of Constantine Lascaris. in 1476,

§ Villemain, M élanges historiques ct littéraires, t. ii. p. 135.

Il The result of the investigations of the librarian Ludwig Wachler,
at Breslau (see his Qeschichte der Litteratur, 1828, ih. i. s 12-23),
Printing without moveable types does not go back, even in Chins, he-
yond the beginning of the tenth ceutury of our era. The finst four books
of Confucius were printed, according to Klaproth, in the province of
Sizlitschun, between 890 and 925; and the description of the technical
manipulation of the Chinese printing press might have been read in
western countries cven as carly as 1810, in Raschid-eddin’s Persian his
tory of the rulers of Khatai According to, the most recent rosults of
the impoytant researches of Stanislas Julien, however, an ironsmith in
China itrelf, between the years 1041 and 1048 4.D., or almost ll:grl
before Gu&tenb}rg, would seem to have used movenble typos, of
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Two conturies before the sources of Greek literature were
:gned to the nations of the west, and twenty-five years before
birth of Dante—one of the greatest cpochs in the history
of the civilization of Southern Europe,~—events occurred in the
interior of Asia as well as in the cast of Africa, which, by ex-
tending commercial intercourse, aceclezated the period of the
ciroumnavigation of Africa and the expedition of Columbus.
The advance of the Moguls in twenty-six ycars from Pckin
and the Chinese wall, to Cracow and Ljegnitz, terrified Christ-
endom. A number of nble monks were scnt forth as mission-
arics and ambassadors: John de Ylano Carpini and Nicholas
Ascelin to Batu Khan, and Ruisbrock (Rubruquis) to Mangu
Khan at Karahorum. The last-named of these travelling mis-
sionaries has left us many clear and jmportant observations on
the distribution of languages and races of men in the middle
of the thirteenth century. 1le was the first who recogni
that the XIuns, the Baschkirs (inhabitants of I’askatir, the
Baschgird of Ibn Fozlan), and the Iungarians, were of Finnish
(Uralian) racc; and he even found Gothie tribes who still re-
taincd their language, in the strongholds of the Crimen.*
Rubruquis excited the cager cupidilg of the great maritime
nations of Ituly—the Venctians and Genocse~by his de-
seriptions of the inexhaustible treasures of Eastern Asia. He
is acquainted with the “silver walls and golden towers” of
Quinsay, the present Hangtschcufu, although he does not men-
tion the name of this great commercinl mart, which twenty-
five yoars later acquired such celebrity from Mared' Polo, t]):o
greatest traveller of any age.} Truth and naive crror are

m& epl g 'l;hk is the invention of Pi-sching, but it was not brought
tion. . .

. the proofs in my Lramen erit, t. ii. pp. 816 320, Jomfat
Barbaro (1436), and Ghislin von Busbech (1555), wtill found, botween
Tans (Asof), Caffa, and the Erdil (the Volga), Alani and Gothic tribes
speaking German, (Ramusio, Delle navigationi et riagys, vol. ii. pp.
29%b 98a) Roger Bacon merely terms Rubruquis frater Williel
m}:«m dominus Rex Francie minsit ad Tartaros. .

+ The grea tand admirable work of Marco Polo (12 Milione di Messar
Marco Polo), a8 we possess it in the corregt edition of Count Baldelli,
s termed the narrative of « T'ravels.” 1t is for the most;
patt s ve, ono might say, a statistienl, work. in which it is difi-
oult to distinguish what the traveller had seen himself and whut be had
Seatpt from others, and what he darived from topognphl{dam'lpunnl,

N
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nre singularly intermixed in the Journal of Rubruquis, which
has been preserved to us by Roger Bucon. Xear Khatai,
which is bounded by the Eastern Sca, he describes a happy
land, where, on their arrival from other countries, all men and
women ccase to grow old.”"#

More credulous than the monk of Brabant, and, therefore,
perhaps far more generally read, was the English knight, Siv
John Mandeville. He deseribes India and China, Ceylon and
fumatra. The comprehensive scope and the individuality of
his narratives (like the itineraries of Balducei Pegoletti and
the travels of Roy Gonzalez de Clavijo) have contributed con-
siderably to increase a disposition towards a great and general
intereourse among different nations. ,

It has often and with singular pertinacity been maintained,
that the admirable work of the truthful Marco Polo, and more
particularly the knowledge which it diffused regarding the
Chinese ports and the Indian Archipelago, excreised great in-
fluence on Columbus, who is ¢ven asserted to huve had a copy

in which the Chinese literature is so rich, and which might be accessible
to him through his Persian interpreier. The striking similarity pre-
senied by the narratives of the travels of Tliuan-thsune, the Buddhistie
pilgrimn of the scventh century, to that which Marco Polo found in 1277
(respecling the lamir lliphland) carly attracted my whole attention,
Jacquet, who was unkappily too carly remos ed by a premature death, from
the inventigation of Ariatic languaces, and who, lil.e Klaproth and my-
self, was long oceupied with the vork of the great Venetian traveller,
wrote to me, ws follows, shortly Lefore hus decease: “Iam as much struck
as yourself by the composition of the Milione. It i undoubtedly
founded on the direct and personal observation of the traveller, but he
probably also mude use of documents cither officially or privately com-
munieated to him. Many things appear 1o have been borrowed from
Chincse and Mongolian works, although it is diflicult to determine their
pretise influence on the composition of the Mi7ione; owing to the suc-
cegsive trunslations from which Tolo took his cxtracts. Whilst our
modern travellers are only too well pleased to occupy their readers with
their personal adventurcs, Marco I’olo takes pains to blend his own
obeervations with the official datlg cornmunicated to him. of which, a3
Governor of the eity of Yangui, he was able to have aslarge number.” 1§oe
my Asie centrale, t. ii. p. 395.) The compiling method of the celebrated
travoller, likewise cxplaina the poasibility of his boing able to dictate his
book at Genoa in 1295, to his fellow prisoner andfriend, Mesner Rustigieio
of Pisa, a8 if the documents had heen lying before him. (Compaie
Maraden, Travels of Marco Polo, p. xxxiii.)

* Tarchas, -ngn'm, part iii. cah. 28 and 56 (pp. 38 and 84)

" .



626 COSMOS.

of Mareo Polo’s narratives.in his ion during his firet
aoslgeof discovery.® I have Mm that Christo

T of Axin by incns Syinive (Pope Fius 11, bus never

sia by Zneas Sylvius (Pope Pius II), but never
?ﬁ:m Polo or Mandeville. What &ey knew of Quinsay,
Zaitun, Mango and Zipangu may have been learnt from the
celebrated ictter of Toscanelli in 1474, on the facility of reaching
Eastern Asia from Spain, and from the relations of Nieolo
de Conti, who was engaged during twenty-five years in travel-
ling over Indin and the southern parts of China, and not through
any direet acquamtance with the 68th and 77th chapters of
the second book of Marco Polo. The first printed edition of
these travels was no doubt the Gertan translation of 1477,
which must have been alike unintelligible to Columbus and to
Toscaneli. The possibility of a manusecript copy of the nar-
rative of the Venetian traveller being seen ]l,)y Columbus
between the ycars 1471 and 1492, when he was occupied by
his project of “secking the east by the west,” (busear el
levante por el ponicnte, pasar & donde nacen las especerias,
navegando al occidente) cannot certainly be denied;} but
wherefore in a letter written to Ferdinand and Isabella from
Jamaica, on the 7th of June, 1503, in which he deseribes the
coast of Veragua as o part of the Asiatic Ciguare near the
Ganges, and expresses his hope of seeing horses with golden
harness, should he not rather refer to the Zipangu of Marco
Polo, than to that of FPope Pius?

‘Whilst the diplomatic missians of Christian moyks, and the
mercantile expeditions by land, which were prosccuted at a
period when the univer<al dominion of the Moguls had made
the interior of Asin acccssible from the Dead Sea to the
‘Wolga, were the means of diffusing a knowledge of Khatai
and Zipangu (China and Japan) amongst the gicut sea-faring

* Navarrete, Coleccion de los Tiages y Descubrimientos que hiciérin
mar los Espanoles, t. i. p. 261 ; Washington Irving, History of the
S‘;‘:nd Voyages of Christopher (olnmbus, 1828, vol. iv. p. 297,
+ Hoamen crit. de Uhist. de la Géng,t. i. pp. 63 and 215; t. ii.
850. Marsden, Truvels of Marco Polo, pp, Ivii Ixx. and Ixxv. The
tﬂ German Nurembery version of 1477 (das puch des edeln Rittere un
Mayclho Polo) appeared i print in the lifetires of Colum-
g thie Hret Latin translation in 1490, and the first Italisu and Portu-
guewe translations in 1496 and 1502,
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nations of Europe; the mission of Podre do Covilham and
Alonso de Payva (in 1487), which was sent by King John I1. to
spe for the African Prester John, the way, if not for
Rartholomew Diaz, ‘;ltall ev;-;tti. flor nscz dzggma." ﬂTru.st-
g to the reports brought by Indian an ian pilots to
Cflicut, Goa, and Adel:fh as well as to Sofala, on the eastern
shores of Africa, Covilham sent word to King John II., by two
Jews from Chairo, that, if the Portugucse would prosecute their
] of discovery southward. along the west coast, they
wuuls reach the termination of Africa, from whence the
navigation to the Moon Jsland, the Magastar of Polo, to Zan-
ribar and to Sofala, “ rich in gold,” would be extremely’easy.
But before this nows reached Lisbon, it had been already loug
known there, that Bartholomew Diaz had not only mude the
discovery of the Cape of Good Hope (Cabo tormentoso) but
that heﬁd also sailed round it, although only for a short dis-
tance.t Accounts of the Indian and Arabian trading-

on the castern shores of Afriea, and of the configuration of
the southern extremity of the continent, may, indeed, carly in

* Barrox, dee. 1. liv. iii. cap. §, p. 190, says expre-sly, that Bartholomew
Diaz, “c ovde sua companhia per causs dos perigos e tormentas, que em o
dobrar delle passiram, Jhe pazeram nome Tormentoso.” The merit of
first doubling the Cape docs not, thereiore, belong, as usnally stated, to
Vasco do Gamna. Diuz was at the Cape in May 1457, nearly, thorefore,
at the same time that Pedro de Covilham and Alonso de Payva
ret forth from Bricelona on theit expedition, In December of the
same year (1487), Diaz hrought the news of this important discovery to
Portugal, ®

+ The planispherium of Sanutn, who speaks of himself ag “ Marinus
Sanuto, dictns Torxellus de Veneiers,” appertain to the work, entitled
Secreta fidelvum Crucis. * Marinus mgeniously preached a crussde
in the interest of commerce, with & desire of destroying the prosperity
cf Egypt, end dirceting the course of trade in such a manner as to carry
the produc*s of India through Bagdad, Bassora, and Tauris (Tebriz),
to Kaffa, Tana (Azow), and the .\siatic coasts of the Meditcrranean,
Sanuto, who was the colemporary and compatriot of I'olo, with whore
Milione he was, however, unacquainted, was characterised by grand
views regarding commerciel policy. Ilo may be regarded as the Raynal
of the middle ages, without the incredulity ot the philosophical abbé
of tho cighteenth century.” (Eeamcn critigud, t. 1 pp. 231, 338-848.)
The Cape of Good 1lope is set dowa as Capo di Diab on the'map of Fra
Maauro, compiled Letween the years 1457 and 1459, Consult the learnedr
treatizo of Cardinal Zurla, entitled /I Mappamundo di Fre Maure
Camaldolese, 1806, § 54.

~ L B
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the middle ages, have been transmitted tv Venice through
m Abyssinia, and Arabia. The triangular form of -
-Aftica is indecd distinctly delineated as carly as 1806, on
the planispherium of Sanuto, in the Genoese Portulano della
Modiceo- Laurenziana of 1351, discovered by Count Baldelli;
and on the map of the world by Fra Mauro. I heve bricfly
alluded to thesc factr, since the history of the contemplation
of the universc should indicate the epochs at which the prin-
cipal details of the coufiguration of great continental ‘masscs
were first recognised.

‘Whilst the gradually developed knowledge of relations in
space incited men to think of shorter sea routes, the means
for perfecting practical navigation were lihewise gradually
increased by the application of mathematies and astronomy,
the invention of new mstrumenty of measurement, and by a
more skilful employment of magnetic forces. It iy extremely
probable that Europe owes the knowledge of the northern and
southern dirceting powers of the magnetic needle,—~the use
of the mariner’s compass.—to the Arabs, and that these people
were, in turn, indebied for it to the Chinese. In a Chinese
work (the historical Szuki of Szumathsian, a writer who lived
in the carlier half of the second centwmy before our cra) we
meet with an allusion 1o the *magnetic cars,” which the
Emperor Tachingwang, of the ancient dynasty of the Tschen,
had given more than nine hundred years earlier to the ambas-
sadors from Tunkin and Cochin China, that they might not
miss their way on their return home. In the thind century
of our cra, under the dynasty of Han, there is a deseription

iven in Hiutschin's dictionary Schuewen, of the manner in
which the property of pointing with one end towards the south,
may be im to an iron rod by a series of methodieal blows.
(0 to the ordinary southern direction of navigation at that
period, the south-pointing of the magnet is always the one
especially mentioned. A century later, under the dynasty of
Tain, Chinese ships employed the magnet to guide their course
safely across the open sca; and it was by means of these ves.
sols that the know of the compass was carried to India,
and from thenoe to the castern coasts of Africn. The Arabie
designations Zokron and .Iphron fsouth and north),* which

* A or aor , is & more rarely employed torm for north,
od s of e ovdingiy * schemdls" e Amavl Zghron, or Zghr,
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Vineenzius of Beauvais gives in his  Mirrdr of Nature” to
the two ends of the magnetic necdle, indicate, like many Arabic
ngmes of stars which we still employ, the channel, and the
peoplo from whom western countries reccived the clements
of their knowledge. In (lristian Europe the first mention
of the use of the magnetic necedle occurs in the politico-
satirieal poem, called La Bible, by Guyot of Provence, in
1100, and in the description of Palestine by Jacobus of Vitry,
Bishop of P'lolemais, between 1204 and 1215. Dante (in his
Darad., xii. 29) refers, in a simile, to the needle (ago),
 which points to the star.” *

The discovery of the mariner's compass was long aseribed
to Flavio Gioja of Positano, not far from the lovely town of
Amalfi, which was rendered so cclebrated by its widely ex.
tended maritime laws ; and he may, perthaps, have made some
improvcaent in its construetion (1302). Iividence of the
earlier use of the compass in Enropeun scas, than at the begin-
ning of the fourteenth eentury, is furnished by a nautical trea-
tise of Raymond lally of Majorea, the singularly ingenious
and cecentric man whose doctrmes exeited the enthusiasm of
Giordano Biuno wheu u boy,* and who was at once a phile-
sophical systematiser and an aunalytic chemist, a okilful

from which Klaproth erronconsly endeavours to derive the Spanish sur,
and the Portuguese #w/, which, without doubt, like the German sdd,
are true Uerman words, dues uot properly refer to the particular desig-
nation of thgquarter wndieted, 1 sisutfies only the time of high noon;
“wouth is dschenub  On the carly hnowledge possessed by the Chinese,
of the south pointmg of the masnetie needle, rec Klaproth's important
investisations m lus Lettre 0 A, A. de Humboldt, sur Cinvention de
la Bouwole, 1834, pp. 41, 45, 50, 66, 79,and 90; and the treatisc of
Azuni of Nice, which appeared, in 1805, under the namo of Disserta-
tion sur Purigine de la Boussole, pp. 35, and G5-68. Navarrete, in his
Discurso historico sobre los progresos del Arte de Navegar en Espaiia,
1802, p. 28, recals a remarkable passage in the B Leyes de las
Partidas (IL. til. ix. ley 28), of the nuddle of the thirteenth gentary:—
* Pite needle, which guides the seaman in the dark night, and shows
hifn, both in good and in bad weather, how to direet his course, is the
intermediary agent (incdiancra) between the loxdstone (la mm) and
the north star . . ... " Hee the passage in Las siete idas del,
sahio Rer Don Alongg el 1X. (according to the usually adopted ohro-
nological oxder Alonso the Xth.), Madrid, 1829, t. i. p. 473,
“‘ {ardnno Druno, par Christian Bartholom®s, s. 1847, t. il pp.
/181-187
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marinet and a suceensful propagator of Christianity. In hus
vook entitled Feniz de las maravillas del orbe, and published
m 1286, Lully remarks, that the scamien of his time employed
# instruments of measurement, sca charts, and the mugetic
needle.* The carly voyages of the Catalans to the north
sonst of Scotland and the western shores of tropieal Africa
(Don Jayme Ferrer reaching the mouth of the Rio de Ouro, in
the month of August 1367), ard the discovery of the Azores
the Bracir Islands, on the Atlus of Picigano, 1367) by the

orthmen, remind us that the open western ocean was navi-
gated long before the time of Columbus.  The voyages prose-
cuted under the Roman dominion in the Indian Occan,
hetwecn Ocelis and the coasts of Malabar, in reliance on the
regularity of the direction of the winds,| were now conducted
by the guidance of the magnetic needle.

The application of astronomy to nmvigatiun was prepared
by the influence exereised in Italy, from the thirtcenth to the
fifteenth centuries, by Andalone del Nero and John Bianchini,
the corrcetor of the Alphousine tables, and in Giermany by
Nicolaus de Cusa, | George von Peucrbach, and Regiomontanus.
Astrolabes desigued for the determination of time and of
mmphical latitudes by meridian altitudes, and capable of

ing employed at sca, underwent gradual improvement from
the time that the astrolabium of the Majorean pilots was in
wse, which is, decribed by Raymond Lully.§ in 1295, in

# ¢ Tenian los mareantes instrumento, carta, compas yaguja.” Sala-
war, Discurso sobre los proyresvs de la Hydrografia en Espany, 1809,

7.
® + See p. 538.

1 Regarding Cusa (Nicolaus of Cuss, properly of Cues, on the Mosrello),
800 p. 469, and also Clemens' ireatise, Urber (fivrduno Bruno und
Nicolaus de Cusa, 8 97. where there Is given an important fragment,
written by Cusa’s own hand, and discovered only three jeam sioee,
reapecting a threefold movement of the earth, (Compare also Chaslos,

sur Loriyine des méthodes en Glométrie, 1807, p. 529.)

' "8 Navarrete, Dissertacion hisforice sobre le parte que tuvieron los
iioles en las guerras de Ultramar 6 de las Cruzadas, 18186, p. 100;
Bwamen crit., t. i. pp. 274-277. “An important improvoment in
mwnww of the ];}umn\et, has been ascribed to George von
the instruclor of Regiomontanus. Bho plummet had, how-
aver, long been employed by the Arabs, as we learn from Abul-1jassan-
Al'» deacription of astronomical instruments, written 1n the thirteenth
céntury. illot, T'raité des instrumens astronomigees des Arabes,

18?5 P 379; 1841 ». 205. '
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his Arfe de navegar, till the inveution of the instrument
made by Martin Behaim in 1484 at Lisbon, and which was,
haps, only a simplification of the metcoroscope of his
iend Regiomontanvs. When the Infante Henry, Duke of
Viseo, who was himself a navigator, established un academy
for pilots at Sugres, Maestro Jayme of Majorea was named its
dircctor. Martin Behaim reccived a charge from King John
II. of Portugal to compute tables for the sun’s declination,
and to teach pilots to ** navigate by the altitudes of the sun
and stars,” It cannot at present be decided whether, at
the close of the fifteenth century, the use of the log was
known as a mcans of estimating the distance truversed
whilst the dircetivn is indicated by the compass; but it is
certain that Pigafetta, the companion of Magellan, speaks of
the log (It catena a poppa), an of a well-known means of
measuring the course passed over.®

* In all the writings on the art of navigation which I have examined,
I have found the erroncous opinivon that the log for the measurement
of the dintance traversed, was not used before the end of the sixteenth
or the beginning of the seventeenth centary. In the Encyelopedia
« Britannice («eventh edition, 1842), vol. xiii. p. 416, it is further stated,
“The anthor of the device for measuring the ship's way is not known,
aud no wention of 1t occars 11l the year 1607, in an East Indian voyage
published by Purchas.” "This ycar is also named in all eatlicr and later
dictionarjes as the extreme limit ((fehler, bd. vi, 1831, 8. 450). Navar.
rote alone, in the I)issc rtacion avbre los progresos del Arte de Navegar,
1802, plases the use of the los line in lish ships in the year 1677.
(Duflot de Moiras, Notice biouraphique sur Meadoza et 3
1845, p. 64.) Subsequently, in another place (Coleccion de los Viages
de los Fapaioles, 1. iv. 1637, p. #7), he asderts that, “in '8
time the speed of the ship was only cstimated by the eye (@ ojo),
until, in the sixteenth century, the corredera (the log) was devised.”
'be measurement of the distance railed over by means of throwing the
log, although this means must, in itsolf, be termed imperfeot, Las
Locome of such great importance towards a knowledge of the velocity
and dircetion of oceanic currents, that 1 have been led to make it an
,object of careful investigation. I here give the °in'ineipsl Tesults
which are contained in the sixth (still wopublished) volume of lz
Boamén critique de Ulistoire de la Qéegraphie ot dss progrés
C Astronomie nautique. Tho Romans, in the time of thé ropnhlhi;‘lﬁ
in their ahips wavmeasurers, which consisted of wheels four fost
provided with paddles attached to the butside of the ship, cxastly.ss in
our steamboats, and as in the apparatus for pro‘aelling which
Blaseq de Garay had proposed, in 1548, at Barcolons to the
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The influence cxercised by Arabinn eivilisation through the
astronomical schools of Cordova, Seville, and Granada, on the
navigation of the Spaniards and Portugucse, cannot be over-
looked. The great instruments of the schools of Bagdad and

Charles V. (Arago, Annuaire du Bur. des Long., 1829, p. lfﬁ.) The
ancient Roman way-measurer (ratio a majoribns tradite. qua in via
rheda sedentes vel mari navigantes seire possumus quot millis numero
itineris fecerimusd js described in detail by Vitruviuas (lib. x, cap. 14),
the credit of whose Augustan autiguity has, indeed, been recently mue
shaken by C. Schultz and Osann. By means of threc-toothed wheels
acting on cach other, and by the falling of small round stones from a
whecl-rase (Joculamentmmn), having enly 4 <ingle vpening, the number of
revolutions of the outside wheels which dipped in the sea, and the num-
ber of miles passed over in the day’s vorage were given. \itravius
doos not say whether theae hodoweters, which might afford ““both use and
pleasure,” were mmeh used in the Mediterranean,  In the biography of
the Emperor Pertinax, by Julins Capitolinug, mention is mule of the
salo of the effects left by the Emperor Conunodus, among which was a
travelling carriage, provided with a <imilar hodometric apparatus. (eap..
8 in Hist. Anqustee Seript. ed. Lugd. Bat., 1671, t. i p. 551) The
wheels indicated both “ the mcasure of the distancee passed over, and the
duration of the journey,” in hours. A much more perfeet wiy measnrer,
used both on the water and ou land, has been deseribed by Hero of
Alcxandria, the pupil of Ciesibiuy, in his still inedited (reck wanu-
script on the Dioptra. (Sce \eunturi, Comment supra la Storia dll«
Ofiica, Bologna, 1814, t. i. pp. 184 139) There 18 nothing to he found
on the subjeet we are consideriug, in the literature of the middle ages,
anlil we come to the period of several * books of Nautical Instruction,”
written or printed jn quick saccession by Antonio Pigusctta (7'rattuto di
Navigazione, probably before 1530); Francisco Falero (1535 a brother
of the astrononier Ruy Falero, who was to have accompameds Magellan
on his voyage round the world, and left behind him a “ Regimiento para
observar Ia longitud en la mar”); Pedro de Medina of Seville (4rfe de
Navegar, 1545); Martin Cortes of Bujalaroz (Breve Compendio de la
era, y de la arte de Naregar, 1551); and Andres Garcia de Cespeden
(Regimiento de Naviyacion y Hidroyrafia, 1606). From almost all
these works, some of whick bave become extremely rare, as well as from
tho Suma de Geografia, which Martin Fcrnandez de Knciso had pub-
lished in 1519, we learn, most distinctly, that the “distance sailed
ovor” is lenrnt, in Spanish und Portuguese ships, not by any distinet
measurement, only by cstimation hy the eye, according o certain,
established princlples. Medina says (libro iii. cap. 11and 12), “in order
to know the course of tho ship, as to the length of dirtance passed over,
the pilot must set down in his regigter how much distance tho vessal
has made according to hours (i.e, guided by the hour-glass, ampol
leta) ; and for this he must know that the most a ship advances in an
hour is four miles, and with feeller breezes, three, or only two” Cesr
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Cairo were imitated, on a small scale, for nautical purposes.
Their names even were transferred; thus, for instance, that
of “astrolabon,” given by Martin Behaim to the mainmast,
belongs originally to Hipparchus. When Vasco de (iama

o8 (Regimiento, pp. 99 and 156) calls this mode of proceeding “ cchar
gﬂw por fantasia.” This fantasia, as Enciso justly remarks, depends, if
great crrors are to be avoided, on the pilot's knowledge of the qualitica
of hig ship: on the whole, however, cvery oue who has been long at sea
will have remarked, with surprise, when the waves arc not very high,
how ncarly the mere estimation of the ship's velocity accords wiih the
subsoquent result obtained by the log. Some Spanish pilots cyll the
old, and, it must be admitted, hazardous, method of mere estimation
(cuenta de estima), sarcadticallv, and certainly very incorreetly, “la
vorredera de los Holandeses, corredera de los pereszvsos.” In Colum-
bus’ shig']s journal, reference is frequently made to the dinpute with
Alonso Pinzon, as to the distance passed over since their departure
from Palos, The hour vr sand-glas.cy, ampollctees, which they nade use
of, ran out in half au bour, o that the interval of a day and night was
reckoned at 45 ampolletas, We find jn this important jonrnal of Colum-
bus (ay, {or example, on the 22nd of January, 1493}« “andaba 8 millas
por hora hiastu pas 'das 5 ampolletas, v 3 unte< que emnensace la gnardia,
que eran 8 ampolletas,”  (Navarrete, t. 1. p. 143) No mention is ever
made of thic loz (la corredera). Arc we to a~nme that Columbus wes
acquainted with and employed it, and that he did not think it necessary
to name it, owme to its being already in very gencral use, 1n the same
way that ‘Marco PPolo has not mentioned tea, or the great wall of (*hina?
Such au assumption appears to me very improbable, because I find in
fhe proposals made Ly the pilot, Don Jayme Ferrer, 1495, for the exact
detormnation of the position of the Papal line of demarcation, that
when there is & question regarding the distance sailed over, the appeal

*is made onlf to the accordant judgment (juicio) of twenty very experi-
enced seamen (“que apunten en su cartn de 6 en@ horas cl camino que
Ia nao fars regun Au juicio”). 1f the Jog had been in use, no doubt
Ferrer would have indicated bow often it should be thrown. 1 find the
fint mention of the application of the log in a passage of Pj
fotta's Journal of Magclluw's voyaze of circumnavigation, which long lay
baried among the manuseripts in the Ambrosisn Libry at Milan. It
is there faid, that, in the month ot January 1521, when Magellan had
alroady arrived in the Pacific, “ decondo la misura che faccvamo del
viaggio colln catena & poppa, noi percorrevamo da 60 in 70 leghe al

0" (Aworelli, Primo Fipgyio tntorno ai Qlobo terracqueo, ossic
Navigazione fatte dal Cavaliere Antonio Pigafetia sulla squadra del
Cap. Magaglianes, 1800, p. 46). What can this arrangement of a chain
1t the hinder part of the ship (catena a poppa),  which we used through,
out the entire voyage to measnro the way,” have been, excopt an nyrntu
similar to our log? No special mention is made of the log-line divided
fnto knots, the ship's log, and the halfmiunte or log-glass, but thig
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landed on the castern coast of Africa he found that the
Indian pilots at Melinde were acquainted with tho use of
astrolabes and ballestilles.®  Thus by the more genernl inter-
course consequent on increasing cosmical 1clations, by origi
inventions, and by the mutual fructification afforded by the
mathematical and astronomieal sciences, were all thiugs gra-
dually prepared for the discovery of tropicul America; the
rapid determination of its configmation; the passage round
the southern point of Africa to Indin; and, finally. the first
circumnavigation of the globe—great and clonuvus events
which, in the space of thuty years (from 1492 to 1522),
contributed so largely in (xtending the general knowledge of
the 1egions of the carth.  The minds of men were 1endered
more acute and more capable of comprehending the vast
abundance of new phenomena pu‘svntma to their considera-
tion, of analysing them, and by comparing one with another,
of employing them for the foundation of higher and more
general views regarding the universe.

It will be sufficient here to touch upon the more prominent
clements of these higher views, which were capable of lead-
ing men to a clearer insight into the conneeticn of pheno-
mena. On entering int) a scrious cousideration of the
original works of the carliest wrilers of the history of the
Conquista, we are surprised so ficquently 1o discover the
germ of importaut physical truths in the Spanish writers of
the sixteenth century. At the sight of a continent in the
vast waste of waters which appeared separated frdm all other
regions in crcation, there presented themselves to the excited,
curiosity, both of the carliest travellers themselves and of those
who colleeted their narratives, many of the most important
questions whigh occupy us in the present day. Among these
were questions regarding the unity of the human race, and its
varietics from onc common original type; the migrations of
nations, and the affinity of languages, which frequently mani.
fest greater differences in their radical words than in their
idfleotions or gremmaticul forms; the possibility of the migre-,

ailenvs need not surprise us whén reference is mado 10 a long-kuown

watfer. Ja the gﬁﬂ of the Tratrato di Navigazione of the Cavalier

*Pigulettn, given by Amoretti in extracts, amounting, jndecd, only to
the “ catona delly poppa” is not again mentioned.

. Dec. 1, liv. iv. p. 220,
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tion of ecrtain species of plants and animals ; the eause of the
trade winds, and of the constant occunic currents; the regu-
Iar decrease of temperature on the declivities of the Cordil.
leras, and in the superimposed strata of water in the depths
of the ocean; and the reeiprocal action of the voleanoes
occurring in chains, and their influence on the frequency
of carthquakes, and on the extent of circles of commotion.
The groundwork of what we at present term physical geo-
graphy, independently of mathematical considerations, i con-
tained in the Jesuit Joseph Acosta’s work, entitled Flistoria
natural y moral de lus Indias, aud i the work by Gonzalo
1lernandez de Oviedo, which appeared hardly twenty years
after the death of Columbus. At no other period since the
origin of society, had the sphere of ideas been so suddenly and
s0 wonderfully enlarged in reference to the external world
and geographical 1clitions; never bad the desire of observing
nature at duffevent latitudes and at different clevations above
the sea’s level, and of multiplying the means by which its
})l:cuomcna might be investigated, been more powerfully
Lit.

We might, perhaps, us T have already clsewhere remarked,®
be led to adopt the crroncous idea, that the value of these
great discoveies, cach one of which reriprocally led to others,
and the importance of these twofold conquests m the physical
and the intellectual world, would nothave been duly appreciated
before opr own nee, in wlich the history of civihisation hns
happily been subjected to a philosophical modo of treatment.
Such an.assumption is, however, refuted by the cotemporaries
of Columnbus. The most talenfed amongst them foresaw the
influence which the events of the latter yeurs of the fifleenth
century would excreise on humnnity. * Xvery day,” writes

«Peter Martyr de Anghiera, } in his letters written in the years

* Fxamen crif., t. i. pp. 3-6 and 290, .

4 Compare Upus* Eprstolarun Petri Martyris Anglerii Mediola-
#niensis, 1670, ep. caxx. and elit.  “ Prav loetitia prosllijsse to vixque a
* lachrymis pree gaudio temperasso quando literss adspexisti meas, quibus

de Anlipodium Oxbe, Jatenti hactenus, te certiorem feci; mi suavissime
Pomponi, invinunsti. Ex tuis ipso hiteris colligo, quid sonseris, Sen-
sisti autem, tantique rem fecisti, quanti'viram gumma doctring insigni.
tum decuit. Quis namque cibus sublimibus presstari potest ingenils
isto sosvior? quod condimentum .gratius} 3 me facio conj

Beari sontio spiritus meos, quanao accitos allogor prudentes m
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1498 and 1494, * bring us new wonders from a new world—
from those autipodes of the west~which a certain Glenoese
(Christophorus quidam, vir Ligur), has discovered  Although
sent forth by our monarchs Ferdinand and Isahella, ho could,
with difficulty, obtain three ships, since what be said was re-
ed as fabulous. Our fiiend, Pomponius Leetus (one of

the most distinguished promoters of c}a«icnl learning, and
persecuted at Rome for his religions opinions), could scarcely
refrain from tears of joy, when 1 communicated to him the first
tidings of »o unhoped for an event.”  Anghicra, fiom whom
we take these words, was an intelligent statesman at the
Court of Ferdinand the Catholie and of Charles V., once
ambassador at Egypt, and the personal friend of Columbus,
Amerigo Vespueel, Schastian Cabot, and Cortes.  His long
life embraced the discovery of C'orvo, the westernmost island
of the Azores, the capeditions of Diaz, (‘olumbus, Gama, and
Magellan. Pope Leo X. read to his sidter and to the car-
dinals, “ until late m the mght,” Anghiera’s Oceanica. “ 1
would wish never more to quit Spain,” writes Anghicra,
* since I am here at the fountam head of tidings of the newly
discovered lands, and where I may hope, as the historian of
such great cvents, to acquire for my name some renown with
posterity.”"* Thusclearly did cotemporariesappreciate the glory
of events which will survive in the memory of the latest ages.
Columbus in sailing westward fiom the meridian of the

his qui ab ¢n redeunt provineia (Iispaniola insula) ” The expre sion,
* Christophorus quidam Colonus,” reminds us, I will not «ay of the too
oficn and unjustlv citcd “ncao quis Platarchus’ of Aulus Uellus
{(Noct. Athew, i 16), but ccatamly of the “quodam Corneho
feribente,” in the answer written by the Kmg Theodonie to the Prince
aof tho Hstyans, who was to he mforined of the true ongin of amber, as
recorded in Tacitus, Geim, cap 15,

* Opus Eprstol., No cecexxavii. and plxii. The remarhable ands
{ntelligent 1icronymus ('ardanus, a magician, a fantastic enthusiast, and
at the same time an acute mathematician, also draws attention in his
“ physical prohlems,” to how much of our knowledge of the carth was
derived from faets, to tho obscrvation of which one man hasled. Car
dani ed. Lugden. 1693, t. ii, probl pp 630 and 659, at nunc
quibufte laadibus afferam Christophore Columnbi, non familire tantum
non Genuensis urbis, non Italise Provincur, non Europs, partis orbis
solum, sed lhnmani goneris decus. I have been led to compare the
“ probleme” of Cardanus with those of the later Aristotelian school,
becuaso it appears to me remarkable, and characteristic of the sudden
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Asores, through a wholly unexplored ocean, and applying the
newly impzpved astrolabe, for the determination of the
ship’s place, sought castern Asia by a western course, not as
a mere adventurer, but under the guidance of a systematic
ﬁm. TIe certainly bad with him the sca-chart which the

orentine physician and astronomer, Paolo Toscanelli, had
sent him in 1477, and which, fifty-three years after his death,
was till in the pussession of Bartholomew de las Casus.* It

enlargement of geography at that cpoch, that, amidst the confusion and
the feoblencss of the physical eaplanations which prevail almost equally
in both collections, the greater part of these *problems relate to compa-
rutive mcteorology. 1 allude to the considerations on the warm insular
climate of Iingland contrasted with the winter at Milan ; on the depend-
ence of bail on cleetric explosion<; on the cause and direction of
oceanie currents; on the maxima of atmospherie heat and cold ocgurring
after the smnmer and winter solstices; on the clevation of the region of
snow under the tropics; on the temperature dependent on the radiation
of heat from the sun and from ull the heavenly bodies; on the greater
intensity of light i tho southern hemisphere, &e. “Cold is merely
ahsence of heat.  Light and heat are only different in name, and are in
themselves inseparable.”  Cardani Opp., i i. de vite propria, p. 4U;
t. ii. Probl. 621, 630 632, 653, and 713; t. iii. dr subtilitate, p. 417,

* Sce my Eramen erit., t. ii. pp. 210 219,  According to the manu-
seript, Jlistoric general de lax Indias, hih. i. cap. 12, “la carta de
marear que Maestro Paulo Fisico (Toscanelli) euvio & Colon,” was in*
the hands of Bartholomé de las Casas when he wrote his work.  Colums
bue’ ship's journal, of which we possess an cxtract (Navarrete, t. i.,
- 18), does not entirely agree with the relation which I find in a many-
weript of Las Casas, for a communication of which I am indehted to M.
Ternaux-C8mpans.  The ship's journal says, “1ha hallando el Almi-
rante (martes 25 de Netiembre, 1492), con Martin Alonso
capitan de Ia otra carabela I'inta, sobra una carta que le habia enviado
tres dias hacia 6 In carabela, donde segun parece enia piniadas el
Almirante cicrtas islas por aquells mar . . . . .” In the manuseript

of Las Casag (lib. i. cap. 12), we find, on the other hand, as follows :—
“ La carta dv marear que embid (Toscanclli al Almirante,) yo quo esta
historia cserivo la tongo en mi poder.  Creo que todo su viage sobre esta
carta fundé” (lib. i. cap. 38); “asi fué que cl wartes 25 de Seticinbre,
llegase Marlin Alonzo Pinzon con su caravela {’inta & hablar con Chris-
hgd Colon, sobre una carta de maroar que, Christobal Colon lo avia
biado . . . . . EdawﬂaealaquekembioPmlomichm
g qual yo tengo en mi poder con otras cosas del Almirante y
de su misma mano que trazéron & mi poder. kn ella le pinto muchas
deas. . .. ..” Aro we to assume that the Admiral drawn upon
the map of Toseanelli, the islands which ho expected to reach, or would
“tenia pintadas® mercly mean that “the Admiral had 2 map on whicls,
these were painted . . . . ¥



638 COBMO8,

.

would appear from Las Casns’ manuseript history, which {
have examined, that this was the same * carla de marear,”
which the admiral shewed to Martin Alonzo Pinzon on the
25th of September, 1492, and on which many prominent
islands were delincated. Ilad Columbus, however, alone
followed the chart of his counsellor and adviser, Toscanelli,
he would have kept a more northern course in the parallel of
Lisbon; but instcad of this, he steered half the way in the
latltudle of Ggmcm, one of t?c Can)aries, in the hope of 1znm'e
speedily reaching Zipangu (Japan); and subsequently keep-
ing a less high latitude, he found himsclf on the 7th of Octo-
ber, 1492, in the parallel of 25° 30. Uneasy at not disco-
vering the const of Zipangu, which, according to his reckon-
ing, ought to lic 216 nautical miles further to the cast, he
yielded, after long contention, tu the commander of the
caravel Pinta, Mmitin Alonzo Iinzon, of whom we have
already spoken (one of three wealthy and influential brothers,
hostile to him), and steered towards the south-west. This
change of dircction led, on the 12th of October, to the dis-
covery of Guanahani.

‘We must here pause to consider the wonderful coneatenation
of trivial circumstances which undeniably excicised an influcnce
on the course of the world’s destiny. The talented and ingenious
‘Washington Irving has justly obseryed, thataf Columbus had
resisted the counsel of Martin Alonso Pinvon, and continued
to steer westward, he would have entered the Gulf Stream,
and been borne to Florida, and fiom thence probably to Cape
Hatterns and Virginia,—a circumstance of incaleuluble im-

rtance, since 1t might have been the means of giving to
the United States of North Ameriea o catholic Spamish popu-
lation, in the place of the protestant English one by which
those regions were subsequently colonized. It scems to
me like an inspiration,” said Pivzon to the Admiral, * that
my heat dietates to mo (¢ corazon me da) that we ought
to steer in a different dircction.” Tt was on the strength of
this circumstance, that in the celebrated lawsuit which Pinzon
onrried.on against the hieirs of Columbus, between 1513 ane
1614 ho maintained that the discovery of America was alono
due to him. This inspirntion, cmanating from the heart,
Pinzon owod, as was rclated by an old smlor of Moguez. at
the same trial, to the flight of a flock of parrots which he had
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obeerved in the evening flying townrds the south-west, in
order, as he might well have conjectured, 10 roost on trces on
the land. Never has a flight of birds been attended by more
important results. It may cven be raid 4hat it has decided
the first colonization in the new continent, and the original
distribution of the Roman and Germanic races of man.*

The course of great events, like the results of natiral pheno-
mena, is ruled by eternal laws, with few of which we bave any
perfect knowledze, The fleet which Emanuel, king of Portu-
gal, sent to India, under the command of Pedro Alvarez Cabral,
on the course discovered by Gama, was uncxpectedly driven
on the coast of Brazil on the 22nd of April, 1500. From
the zeal which the Portuguese had manifested since the expe-
dition of Diaz in 1187, to circumnavigate the Cape of Good
Hope, a recurrence of fortuitous circum<tanees similar to
those exercised by occanie currents on (‘abral’s ships, could
hardly fail to manifest itself. The African discoveries would
thus probably have brought about that of Amecrica south of
the equater; and thus Robertsou was justificd in snying that
it was decreed in the destinies of manking, that the new con-
tinent should be made known to Kuropean navigators before
the clove of the fifteenth eentury.

Among the characteristics of Christopher Columbus we
nmst cxpeeially notice the penetration and acuteness with
which, without intellectual culture, and withovt any know-
ledge of physical and natmal seience, he could seize and oom.
bine the phenomena of the external world.  On his arrival in
a new world, and under a new heaven,t he examined with
care the form of continental masses, the physiognomy of
vegetation, the hnbits of animals, and the distribution of heat

* Navarrcte, Documenins, No. 69, in t. iii. of the Viages y Discubr.,
Pp. 565-17T, Lramen ert., A i, pp. 234240 aud 252 ; t. iil. pp. 158-165
and 224, On the contested spot of the first landing in.the West Indies,
sce b, iii, pp. 156-222. The map of the world of Juan de la Cosa, made
six years belure the death of Coluinbur, which was

,JValekenaer and myself in the year 1852, during the cholera epidemie,

and has since arquited vo much celobrity, has thrown now ligpt on
these mooted questions. .

% Onthe gruphicel and often poetical doseriptions of nature found jn
Columbug, sec pp. 421-428,
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and tho variations in terrestrial magnetism. Whilst the old
admiral strove 1o discover the «<pices of Indin, and the rhubaib
(rutharba), which had already acquired a great celebiity
through the Arabian and Jewish physicians, and through the
arcount of Rubruquis and the Italian travellas, he also
examined with the greatest attention, the roots, fiuits, aud
leaves of the different plants. In diawmg attention to
the influence eacicised by thus great age of nantical dicco-
verers on the eatension of natural views, we impait more
animation to our descriptions, by associating them with the
individuality of one gicat man. In the journal of his voyage,
and in his reports, which wae first published from 162 to
1829, we find almost all those eircumstances touched v, on,
to which scientific enterpiise was dirceted in the latta half
of the fitteenth and thioughout the whole of the siatccuth
centuries.

‘We need only revert generally and cursorily to the et n-
sion imparted to the geography of western nations from «he
period when the Infante Dow Henrique the vavigator, at his
country-scat of Ter¢a Naval, on the lovely Bay of Sagics,
sketched his first plan of discuvery, to the expeditions of
Gaetano and Cabrillo to the South Sea. lhe daing e -
ditions of the Portuguese, Spaniards, and Engheh, evmec e
suddenness with which a new sense, as it weie, was op ned
for the appereciation of the giand and the boundless. 1§
ddvance of nautical science and the application (f astr no
mical methods to the correction of the ships réckon ne,
favoured the cfforts which gave to this age its peculia» « no-
racter, and revealed to men the image of the cuth i a 18
completencss of form. The discovery of the mainlme of
tropical Amecrica (on the Ist of Augusi, 1498.)) oceundd
soventeen months after Cabot reached the Labrador coast of
North America. Columbus did not sce the terra firma of
South America on the mountainous shores of Paria, as has
mmﬂ.ﬂy been supposed, but at the Delta of the Orinoco, to

cast of Caio Macarco.* Sebastian Cabot| landed on the

* 8ae the rosults of my investigtions, in the Relation hist. du Foyage
auz Régivne equinoriales du nouveau Continent, t. ii. p. 702 ; and in
the Examen crit. de DIt de la Qéograpliie, t. i. p. 809.

4 Blddle, Memoir of Sebastian Cabot, 1831, pp. 52 61; Ezamen
arit, t, iv. p. 251,
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24th of June, 1497, on the coast of Labrndor, between 56¢
and 58° north latitude. It has already been noticed that
this inhospitable region had been visited by the Icelander Licf
Erikeon, five hundred years carlier.

Columbus attached more importance on his third voyage to
the circumstance of finding pearls in the islands of Margarita
and Cabagua, than to the discovery of the #ierra firme, for he
continued firmly persuaded to the day of his death, that he
had already touched a portion of the continent of Asia,when
on his first voyage he reached Cuba,in November, 1492.%
From this point, as his son Don Fernando, and his friend the
(‘nra de los Palacios, relate, he proposed, if he had provisions
«nough, “to continue his course westward, and to return to
Spuin, cither by water, by way of Ceylon (Tuprobane) rode-
miclo todo lu tierra de los Negros, or by land, through Jerusa-
lew and Jaffal.”  Such were the projects by which the admiral,
in 1494, proposed to circumnavigate the globe, four years
before Vasco de Gama, and tw enty-seven years before Magellan
and Scbastiun de Eleano.  The preparations for Cabot's second
voyage, in which he penetrated through blocks of ice to
67 30’ noth latitude, and endeavoured to find a north-west

* In a portion of Columbus’ Journal, Nov. 1, 1492, {0 which bnt
Tit'le attention has heen directed, it 1s stated, ““1 have (in Cuba) opposite
avl naar to me, Zayto y Gunsay (Zartun and Quinsay, Marco Polo,
1 77) of the Grun Can”  Navarrete, Viages y Descubrim. de los Lspa~

S ncles, t i 1 1o The curvatnre towards the south, which Columbus on
lius second “voyage remarked 1n the most western part of the coast of
uba, had an oaportant imfluence, as 1 have clsewhere observed, on the
dircovay of South Ameriea, and on that of the Delta of the Orinoco
wwl Cape Yay, see Evamen erit, t iv. pp. 246-250. Anghiera
Epst, elav od, Amst. 1670, p. 96) writes as follows: “ Putat
(Colm us) 1o, me- hag (Parie) en~c Cubas contiguas ot adharentes : ita
quod atraeque it Indiae Gangetidis continens ipsum, . o . o 4"

+ § + the unportant manuscript of Andres Bernaldez,.Cura'de 1a vills
de los Valacios (Lwtoria de los Keyes CBlolicos, cap. 128). 4 history
comprises the years from 1488 to 1513, Bernaldez had receiysd Colum-
bys into his house, in 1496, on his retwrn from his
ahrough the special Kindness of M. Ternaux-Com 6 whom the
History of the Conquista owes much important elufidation, I was
ennbled at Paris, in Dec. 1838, 1o make a‘'free use of fiis mumleﬁ&,
which was in the on of my distinguished frfend the
grapher, Don Juan Bautista Mufioz. (Compare Fern, Colon, Fida del
Almirante, cap. 56.) 2

T
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passage to Oathai (China), led him to think at “acme future
time of an expedition to the north pole” (& IoMpobanﬁm}.'
The more it became gradually recognised that the newly-
discovered land constituted onc connected tract, extending
from I.nbrudortothegmnontoryofl‘uriu,mdu the recently
found map of Juan de la Cosa (1500) testificd, beyond the
equator, far into the southern hemisphere, the more intense
became the desire of finding some passage either in the south
or in the north. Next to the re-diseovery of the continent of
America and the knowledge of the extension of the new
hemisphere southwards from Hudson's Bay to Cape Horn,
discovered by Garcia Jofre de Loaysa,} the knowlotﬂ;e of the
South Pacific, which bathes the western shores of America,
was the most important cosmical cvent of the great epoch
which we are here describing.

Ten years before Balboa, on the 25th of September, 1518,
first caught sight of the Pacific from the heights of the Sierra
de Quarequa at the Isthmus of Panama, Columbus distinctly
learnt when he was coasting along the castern shores of Ve-

that to the west of this land therc was a sea “which

in less than nine days’ sail would bear ships to the Cher.
sonesus aurea of Ptolemy and to the mouth of the Ganges.”
In the same Curilu ranssima, which contains the beautiful
and poctic.narration of a drcam, the admiral says, that - the
ite coasts of Veragua. near the Rio de Belen, are situated
relatively to onc another as Tortosa on the Meditcrranean,

[ ]

* Examen erit., t. iii, pp. 244-248.

+ Cape Horn was discovered by Francisco do 1Toces in February,
1526, in the expedition of the Commendador Garcia de Loaysa, which,
following that of Magellan, was destmed to proceed to the Moluccas.
‘Whilst Loaysa was passing through the Straits of Magellan, Hoces with
bis caravel, the San Lesmes, was separated from the flotilla, and driven
as far a8 55° 8, latitude. “ Dijeron los del buque, que les parecia que
era alli acabamicnto de tierrad (Navarrete, Viages de los Espaiioles,
t. v p& 28 and 404-488.) TFleurien mamtains that Hoces only saw the
Cabo del Bucn Successo, west of Staten Island. Towards tho end of the
sixteenth century such a strange uncertainty again prevailed res)
the form of the land, that the atthor of the Araucana (canto i, oct. 9)
belisved that the Magellanic Straits Lad closed by an earthquake, and
by the val of the bottom of the sea; whilst, on the other han

istoria natural y moral de las Iudras, 1ib. iii. cap. 10)
the Terra-del Fuego as the beginning of a great south polar land, (Cowa
pare also p. 4280

i
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and Fuenterrabis in Biscay, or as Venice and Pisa.” The
great ocean, thé South Pacific, was cven at that time regarded
as merely a continuation of the Sinus magnus (puéyas xfAwor)
of Ptolemy, situated before the golden Chersoncsus, whilst
Cattigara and the land of the Sines (Thinme) were supposed to
constitute its castern boundary. The fanciful b esis of
Hipparchus, according to which this castern shore of the
great gulf was connected with the ion of the African
continent which extended far to the cast,* and thus
supposed to make a closed inland sea of the Indian Cecan,
was but little regarded in the muddle ages, notwithstanding
the partiality to the views of Ptolemy;—a fortunate circum-
stance, when we consider the unfavourable influence which it
would doubtlessly have exercised on the direction of great
maritime cnterprises.

The discovery and navigntion of the Pacifle indicate an
epoch which was s0 much the more important with respect
to the recognition of great cosmieal relations, since it was
owing to these cvents, and thercfore scarcely three centuries
und a half ugo, that not only the cunfiguration of the western
coast of the new, and the eastern coast of the old continent
were determined ; but alco, what is far more important to
meteorology, that the numericul relations of the arca of land
and water upon the swmfiace of our planet, first began to be
freed from the highly erroneous views with which they had
hitherto been regurded. The magnitude of these areas, and
their relative distribution, eaercise a powerful influence on
the quantity of humidity contained in the atmosphere, the
alternations in the pressure of the air, the force and vigor of
vegetation, the g cater or lesser distrihution of certain speci
of animals. and on the action of many other general Kem—
mena and physical processes. The larger area apportioned to
the fluid over the solid parts o’ the carth's vrust (in the
ratio of 24 to 1), dogs certair.y diminish the habitable
surface for the settlements of the human race, and ' for the

* Whether the isthmus hypothesis, according to which Cape Prasum, '
on the eastern shore of Africa, was connected with the eastern Asiatie
isthmus of Thinee, is to be traced to Marinus of Tyre, or to Hipparchas
or to the Babylonian Seleucus, or rather to Aristotla, de Cado (ii. 14),
is a queation treated in detail ju another work, Hxamen crit, t i PO

144, 161, and 829; t. il pp. 370—372., K
. . 2T12
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nounishment of the greater portion of mammalia, birds, and
reptiles; but it is nevertheless, in accordance with the existing
laws of organic life, a beneficent arrangement, and a necessary
condition for the preservation of all Iiving beings inhabiting
contincnts. .
‘When at the close of the fifteenth century a keen desire was
awakened for discovering the shortest 10ute to the Asiatic spice
Jands, and when the idea of 1eaching the east by sailing to the
west s‘'multancouslyawoke in the minds of two intellectual men
of Italy,—the navigator (huistopher (‘olumbus, and the phy-
sicinn and astronomer Paul Toscancih,*—the opinion esta-
blished in Ptolcmg’s Almagest still prevailed, that the old
continent oceupied a space cxtending over 180 equatorial
degrees from the western shore of the Iberian peninsula to
the mendian of eastern Sinw, or that it extended from cast
to west over half of the globe. Columbus, misled by a long
scrics of false inferences, extcnded this space to 240 degrecs,
and in his eycs the deshied castern shores of Asia appented
to advance as far as the meridian of San Dicgo i New
Californin. 1le thercforc hoped that he should only have to
sail 120 degrees, instead otp:‘:xo 231 degices at which the
wealthy Chinese commercial city of Qunsay is actually situ.
ated to the west of the extremity of the Spamsh in-
sula. Toseanelli, in his concspondence with the Admiral,
diminished the expanse of the flmd element in a manmner
still more remarkable and moic favomable to his designs.
According to his calculations, the catent of the sca between
Portugal and China was lmitcd to 52 degrecs, so that in
conformity with the exprewsion of the prophet Esdras, six-
sevenths of the carth were dry. Columbus, at a subsequent
E'liod, in a letter which he addressed to Queen Isabella from
iti, immediately after the completion of his third voyage,
showed himsclf the more inclined to these views, because they

* Panlo Toscanelli was 80 greatly distinguishod as an astronomer, tl‘:g
. Behaim’s teacher, Regiomontanus, dedicated to him, in 1463,
work De Quadratura Circuls, didected against the Cardinal Nicolans de
¥o constructed the great gnomon in the church of Santa Maria
lla at Flmo& nm} di:; in 1482, n.‘:.f tllxe age of 315, without h:‘vlt:g
enough to enj e pleasuro of learning the discovery 0
mﬂood Hope byoi)lu, pl.nd that of the tropical part of the new
t by Columbus.

1
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had been defended in the Jmago Mundi by Cardinal d'Ailly,
whom he regarded as the highest authority*.

Six years after Balboa, sword in hand, and wading to his
knces t{rough tho waves, claimed the posscssion of the Pacific

* As tho old continent, from the western extremity of the Iberian
peninsula to the const of China, comprohends almost 130° of longitude,
there remain about 230° for the distance which Columbus would have
had to traverse if he wished to reach Cathai (Ching); bLut less if he
only desired 1o reach Zipangi (Japan). This difference of 230°, which
I bave here indieated, depends on the position of the Portuguese Catge
8t, Vincent (11° 20’ W. of P’aris), and the fur projecting part <f the
Chinese coast, near the then so celebrated port of Quinsay, ro often
named by Columbus and Toscancllh (lat. 30 2%, long. 117° 47’ E, of
Paris). The Syponyms for Quinway, in the provinco of Tschekiang
are Kanfu, ITanstscheufu, Kingszu. The East Asiatic general com-
merce was shared in the thirteenth eentwy between Quinguy and Zaitun
(Pinghai or Sscuthung), oppo-ite to the 1sland of Formosn (then Tung-
fan), in 26° 5 N, lat. (sce Klaprotl, Tublenux hist. de U'Asie, p. 227).
The distance of (‘ape St. Vincent from Zipangi (Niphon) is 22° of
longitude less than from Quinsay, therefore about 2099, instead of
230° 53%. 1i is stailing that the oldest statcments, those of Lratos-
thenes and Strabo (lib. i p 61) come through accidental compensations
within 10° of the above-mentioned result of 129° for the difference of
longitude of the ofrovpery.  Btrabo, in the same passage in which he
alludes to the possible caistence of two great habitable continenis in the
northern hemisphelc, suys that our vikevpery in the parallel of Thinee,
Athens (sce p. 557), constitules more than one third of the earth’s
circumference. Marinus the Tyrian, misled by the length of the time

+ occupied in the navigation from Myos Hormos to lﬁa, by the erro-
neousl, ed direction of the major axis of the Caspian from west to
cast, and Dy the over estimation of the length of the land route to the
country of the Scres, gave to the old continent a breadth of 225° in-
stead of 129°. The Chiuese coast was thus advanced to the Sandwich
Iglands. Columbus naturally prefeared this result to that of Ptolemy,
according to which Quinsay should have been found in the meridian of
the castern part of the archipelago of the Carolinas. Ptolemy, in the
the Almagest (11. 1), placcs the coast of Sinee at 180° aud in his
@eography (lib. 1, cap. 12), at 177}°. As Columbus estimated the
navigation from Iberia to Sinec, at 120°, and Toscanelli at only 52°,
they might corlainly, estimating the length of the Mediterranéan,
at ahout 40° have called this ugupueut)y hazardous enterprise »
“ brovissimo camino.” Martin Behaim, also, on his * World apple”

. the cclcbrated globe which he completed in 1492, and which is still

i e ofto King o Mans, ol o oty o oly 100
or the ¢ Of ng A halu,
west of the Azores,—i. e., a8 Bchaim lived four years at Fayal, and
bably caleulated the distance from that point—119° 40° west of a
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for Castille, and two years after his head had fallen by the
hand of the exceutioncr m tho rovolt against the tyranmeal
Pediarins Davila, Magellan appeared m the Pacific (27th
of Nowvember. 1520), and traversing the vast occan from
south east to north-west, 1n a comse of more than ten thousand
geographual miles, by a smgular chauce, beforo he dis-
covered the Mamanas (s Islas de los Ladrones, or de las
Velas Latinas) und the Phalippincy, saw no other land but two
small uninhabited 1slands (the Desventuradas, or unfortunate
1slands), one of which, 1f we may behicve ns journal and his
ship » 1echomng, lies cast ot the Low Islands, and the other

8t Vincent Columbus was probably acquainied with Behaim at
Lasbon, whaie hoth hived from 1450 to 1484 (se. my Lramen erit de
UHwst de la Geographte { 1 pp >57 30Y9) The many wholly Lire-
aeous numbers which we find m all the wintings on the discovery of
Amnenea, and the then suppored crtent of Listcn Aay have mduced
me more carefully to comparc the oprmons of the middle ages with those
of clasaical antigmty
* The castern portion of the I’wific w1s first nava sated by white men
m 8 boat, when Alonso Muhn de Don Benito (who had scen the sca
honizon with Vasco Nuncs du Balboa on the 2,th Scptember, 1513, from
the httle Serra dc Quircqua) deseended 3 few dwe afterwards {o the
Golfo de San Migucl beforc Babor cnwutcd the shange ccremony of
taking possession of the occyn  Scven months before, mn the month of
January, 1513, Balboa had innounccd to his court, that the South Sea,
of which he had hend fiom the mitives was very easy to navigate —
“mar muy manse y que nanca anda brava como la ma de nucstra
banda” (dc 1w Antillay  The name Occano Pacifico was, however, a
Pigafetta tclls us, first given by Magellan to the Mar del S8u~ (Balboa)
Before Magellan » capedition (in August, 1519), the Spamish Go-
rernment, which was not wauting m wtchful activity, had given
scerct orders, 10 November, 1,14, to Pudrunas Davila, Governor of
the province of Castilla dcl Oro (the most north western of South
Amens), and to the great nwigalor Jnan Dias de Solis —for the
former to have four ciravcls built mn the Golfo de San Miguel, “to
make discoverics m the ncwly discovered South dea,’ and to the late
ter, to seek for an opening (“abertura de la tierra,’) from the easterd
ocast of America, with the view of armving at the back (“4 espel
das”) of the new country, 1 e, of the wustern portion of Castilla del
Oro, which was surrounded by the sea  The expedition of Solls (Octo-
ber, 1515, to Alﬂm‘., 1516) 18d lum far to the south, and to the d
of the Rio de 1a Plats, long called the Rio de Soliz (Compare, on
known fust discovery of the Pacific, Potaus Martyr,
dxl. g. 296, with the documents of 1518 1515, in Navarrote, t. s
pp. 134 and 357, also my Ezamen crié,t 1 pp 320 and 850).
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ramewbat to the south-west of the Archipelago of Mendaiia. #
Sebastian de Eleano completed the first circumnavigation of
the earth in the Victoria after Magellan's murder on the Island
of Zebu, and obtained as his armorial bearings a globe, with
the glorious inscription, Primus circumdedisti me. He en-
tered the harbour of San Lucar in the month of ber,
1522, and scarcely had a year elapsed before the Emperor
Charles, stimulated by the suggestions of cosmographers,
in a letter to Hernan Cortez, the discovery of a passage
“by which the distance to the spico lands would be shoitened
by two-thirds.” The expedition of Alvaro de Saavedra was
despatched to the Moluccas from a port of the provinee Zaca-
tula, on the western coast of Mexico. Hernan Cortez writes
in 1527 from the recently conquered Mexican capital, Te-
nochtitlan “to the Kings of Zebu and Tidor in the Asiatie
island world.” So ramdly did the sphere of cosmical views
cularge, and with it the animation of gencral mtercourse !
Subsequently, the conqueror of New Spain him<elf centering
upon a course of discoveries in the Pacific, proceeded from
thence in scarch of a north-cast passage. Men could not
habituate themselves to the idea that the continent extended
uninterruptedly from such high southern to such high northern
latitudes. When tidings arrived from the coast of California,
that the expedition of Cortez had qerished., the wife of the
hero, Juana de Zuiiiga, the beauiful daughter of the Count
d'Aguifur, caused two ships to be fitted out and sent forth to

® On the geographical position of the Desventuradas (San Pablo,
8. lat. 16}°, Jang. 1353° west of Paris ; lsla de Tiburones, 8. lat. 10{',
W. long. 145°,) see my Ezamen crit, t. i. p. 286 ; and Navarrete, t. iv,
P. lix. 52, 218 and 267. The great pemod of shical discoveries
gnve occasion to many illustrious heraldic beanngs, si to theonemen-
tioned in the text as bestowed on Sebastian de Fleano and his descend.
ants, (the torrestrial globe, with the inseription, “ Primus circomdedistl
me.”) The arms which were given to Columbus as early as May, 1403,
to honour his persor *para sublimarlo,’ with posterity, contain the
first map of Ameoriea,—a range of islands in front of s gulf, (Oviedo.
Jist, general de las Indias, od. de 1547, lib. ii. cap. 7, fol. 10 a; Navar
rete, t. il. p. 37 ; Examen crit, t. iv. p. 286). The Emper ér Charles V.

ve to Diego de Ordaz, who boasted of having ascended the voleano of
alnhnhe drawing of that conical motintain; and to the historiam
Oviedo (who lived in tropical Amecrica uninterraptedly for thirty-four
years, from 1513 to 1547), the four beautitul stars of the scathern crom,
aa srmorial bearings, (Oviedo, lib, ii. cap. 11, fol. 16, b.)
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ascertain its fate®. California was already, in 1541, reeognmed
to be an arid, woodless peninsula,—a fact that was forgot-
ten in the seventcenth century. We morcover gather from
the narratives of Balboa, Pedrarias Davila, and Hernan Cortez,
that hopes were entertained at that period, of finding in the
Pacific, then considered to be a portion of the Indian Ocean,
groul];s of islunds, rich in spiccs, gold, precious stonces, and
pearls. Excited fancy urged men to undertake great enter~
prises, and the daring of these undertakings, whether sue-
cessful or not, reacted on the imagination, and excited it still
more powerfully. Thus, notwithstanding the thorough ab-
sence of political freedom, many circumstances concurred at
this rcmarkable age of the Conquista, —a period of over-
wrought excitement, violenee, and of a mania for discove.
ries by sca and land,—to fuvour individuahty of character,
and to enable some highly-gifted minds to develope many
noble germs drawn from the depths of feeling. They err
who belieye that the Conguistadorcs were incited by love
of gold and religious fanaticism alone. Perils always cxalt
the poetry of life; and, morcover, the remarknble age whose
influcnce on the development of cosmicul ideas we are now
depicting, gave to all enterpriscs, and to the natural impres-
sions awakened by distant travels, the charm of novelty and
ise, which is beginning to fail us in the present well-
instructed”® age, when so nmni; portions of the carth are
opened to us. Not only one hemisphere, but almost two-
irds of the earth, were then a new and unexplored world.—
as unseen as that portion of the moon's surface which the law
of gravitation constantly averts from the glance of the inha-
bitants of the carth. Our deeply-ingluiring age finds in the
increasing abundance of ideas presented to the human mind &
compensation for the surprise formerly induced by the novelty
of grand, massive, and imposing natural shenomenn.—n com-
tion which will, it is true, long be denied to the many,
m vouchsafed to the few familiar with the condition of
science. To them the increasing insight into the silent
operation of natural forcesy whether in electro-magnetism or
in tho polarisation of light, in the influence of dinthermal
* Beo my Fasai politigue sur le Royaume de la Nouvelle
s il lSﬂ'?’p. 259; and Prescott, History of the Conqucst qu’m
(New York, 1848), vol. iii. pp. 271 and 336,
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substances or in the physological phenomena of vital or-
isms, graduall unvex{na world of wonders, of which we
ve scarcely the threshold.

The Sandwich Islands, Papua or New Guinea, and some
portions of New Hollund, were all discovered in the early half
of the sixtecnth century.* These discoveries prepared the way
for thosc of Cabrillo, Sebastian Vizcaino, Mendaiia and Quiros,
whose Sagittaria is Tahiti, and whose Axchipelago del Espiritu
Santo is the same as the New Ilcbrides of Cook.t Quirds was
accompanied by the bold navigator who subscquently gave his
name to the Torres Straits. The Pacific no longer appeared as
it had done to Magellan, a desert waste; it was now animated
by islands, which, however, for want of exact astronomical ob-
servations, appeared to have no fixed position, but floated from

lace to place over the charts. The Pacific remained for a
ong time the cxclusive theatie of the enterprises of the
Spaniards and Tortugucse. The important South Indian
lﬁﬁym Archipelugo, dimly deseribed by Ptolemy, Cosmas,
and Polo, unfolded itself in more distinet outlines after Albu-
querque had established himself in 1511 in Malacea, and after
the expedition of Anton Abreu. It is the special merit of the
classical ortuguesc historinn, Barros, the cotemporary of
Magcllan and Camoens, to have so truly recognised the phy-

* Gaetuno discovered one of the Sandwich Islands in 1542,
inz the veyage of Don Jorge de Menezes (1526) and that of Alvaro
de Baavedra '(1528), to the llhas de Papuus, sec Barros du Asta, dec.
iv. liv, i, eap. 16; and Navarrete, t. v. p. 123. The “I!ydrog‘rnaghy"
of Joh. Rotz (1542), which i» preserved in the British Museum, has
been exsmined by the learned Dalrymple; contains outlines of New
olland; as does alro the collection of maps of Jean Valard of Dieppe

55%), for the first knowledge of which we are indebted to M. Coquebert

onbret. R

4 After tho death of Mendafin, his wife, Dona Isabela Baretos,
woman distinguished for personal courage and great mental endowments,
updertook in the Pacific the command of the expedition which did nov
terminate until 1696 (Kssai polit. sur ia Nowv. Exp., t. iv. p. 111).

Quiros practised in his ships the distillation of fresh from salt water,
on a considerable scole, and hia cxample was followed in several instances
(Navarrete, t. i. p. Iui): The entiie operation, as 1 have elsewhere
shown oy the testimony of Aleaander of Aphrodisiss, was known ag
ln“ﬂﬂuy'ut e third century of our era, although it was not vhen practived

Jps. .
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sical and ethnological character of this archipelago, as to be
first to propose that the Australian Polynesia should be djs-
tinguished as a fifth portion of the earth. It was not until the
Dutch power acquired the ascendancy in the Moluceas, that
Australia began to emerge from its former obscurity and to
assume o defivite form in the eyes of geographers.* Now
began the great epoch of Abel Tasman. We do not purpose
here to give the history of individual geographical discoveries,
but simply to xcfer to the principal events by which, in a short
space of time and in continuous connexion, two-thirds’of the
earth’s surface were opened to the apprehension of men, in
consequence of the suddenly awakened desire to reach the
wide, the unknown. und the remote regions of our globe.

An enlarged insight into the nature and the laws of
physical forces, into the distribution of heat over the earth’s
surface, the abundance of vital organisms and the limits of
their distribution, was developed simultancously with this
cxtended knowledge of land and sea. ‘The advance which
the different bianches of scicnce had made towards the close
of the middle ages, (a period which, in a scientific point of view,
has not been sufficiently estimated,) facilitated and furthered
the sensuous apprehension and the comparison of an unhounded
mass of physical phenomena now simultaneously presented to
the obscrvation of men. The impressions were s0 much the
deeper and s0 much the more capable of leading to the estab.
lishment of cosmical laws, because the nations of western
Europe, cven before the middle of the sixteenth cegtury, had
cxplored the new continent, at least along its cousts, in the
mast differcnt degrees of latitude in both hemispheres; and
beeause o}ttlru herethaa:téx first beeametﬁrmly settled in the
region ¢ equator, t, owing to the sin, -
ration of the ocarth’s surface, tclllewxgst strikin é‘u:z:mmﬁg:z'
vegetable organisations and of climate were presented to them
at different elevations within very circumscribed limits of
space. If I agnin take occasion to allude to the advantages

by the mountainous  districts of the equinoctisl

zone, L would observe, in justification of my reiteration of the

same sentiment, that to the inhabitants of these regions alone

* S¢e the excellent work of Profossor Meinicke of Pronzlau, entitled

%I{Wmd Augtralien, eine geogr. Monographis, 1887, th, i
'
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2:&11!:09:1 to behold all the stars of the heaven, and elmost all
cs and forms of vegetation—but to behold is not to ob-
serve by a mental process of comparison and combination.
Although in Columbus, as I hope I have succeeded in shew-
ing in another work, a capacity for exact obscrvation was
developed in manifold directions, notwithstanding his entire
deficiency of all previous knowledge of natural history, and
solely by contact with preat natural phenomena, we must by
no means assume a similar development in the rongh avd war-
like body of the Conguistadorcs. Kurope owes to another
and more peaceful class of travellers, and to a small number
of distinguished men among nunicipal functionaries, eccle-
siastics and physicians, that which it has unquestionably ac-
quired by the discovery of America, in the gradual enrich-
ment of its knowledge regarding the character and composition
of the atmosphere, and its actiou on the human organisation ;
the distribution of climates on the declivities of the Cordillerns:
the clevation of the line of perpetual snow in accordance with
the different degrees of latitude in both hemispheres ; the suc-
cession of volcanoes; the limitation of the circles of commotion
incarthquakes; the laws of magnetism ; the direction of oceanic
currents; and the gradations of new animal and vegetable
forms. The class of travellers to whom we have alluded, by
residing in native Indian citics, some of which were situnted
twelve or thirteen thousand feet abuve the level of the sea. were
enabled to observe with their own cyes, and by a continued
residencerin those regions, to test and to combine the observa-
tions of others, to collect natural products, and to describe and
transmit them to their European friends. It will suffice here
to mention Gomara, Ovicdo, Acosta, and Ilernandez. Colum-
bus brought home from his first voyage of discovery some
natural products, as for instance, fruits and the skins of ani-
walg. In a letter written from Scgovia (August 1494), Qucen
Isabella cnjoins on the Admiral to persevere in his collections;
and she especially requires of him that he should bring with
Rim specimens of *all tho coast and forcst birds peculiar to
countries which have a different climute and differcnt seasons.”
Little attention bas hitherto been given to the fact that Martin
Behnim's friend, Cadamosto, procured for the Infants Henry
the Navigator, black elephants’ hair, a palm and a heif in length,
from the same western coast of Africa, whenen Hanno slmont
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two thousand years earlier, had brought the *tanned skins of
wild women,” (of the large Gorilla apes) in order to &

them in a temple.  IIernandez, the private physician of aﬁ
I}Il., and scn;;c by (tlhat lzzlglntzl-ch to Mexic:}. 'xhn order to have
the vegetable and zoological curiosities of the coun i

in acmf:utc and finisbed drawings, was able to cnhrgotry dm
lection by copics of many very carefully executed historical
pictures. which had been painted at the command of Neza-
hualeoyotl, a king of Tezeuco,* half a century before the arrival
of the Spaniards. 1lernandezalsn availed himsclf of a collec-
tion of medicinal plants which he found still growing in the
eclebrated old Mexican garden of Huaxtepee, which owing to
its vicinity to a newly cstablished Spanish hospital.t the Con-
quistadores had not laid waste. Almost at this time the fossil
mastodon bones on the elevated plateaux of Mexico, New
Granada and Peru, which have since become so important
with respect to the theory of the successive elevation of
mountain chains, were collected and deseribed.  The designa-
tions of giant bones and ficlds of Giauts (Campos de Gigantes)
sufficiently testify the fantastie character of the early interpre-
tation applicd to these fossils.

* This king dicd in the time of the Mecaican king Axayacatl, who
reigned from 1464 to 1477. The learned native historian, Fernando de
Alva Jxtlilxochitl, whose mannseript chromele of the Chichimeque, 1
saw in 1803, in the palace of the Viceroy of Mexico, and of which, Mr,
Preacott has 80 ably availed hiwrelt in his work (Congquest of Mexico,
vol i. pp. 61, 173 and 206; vol. iii. p. 112), was a descendnnt of the
poet king Nezshualeoyotl. The Astee name of the historian, Fernando
de Alva, means Vanilla face. M. Ternaux-Compans, in 1840, caused a
French translation of this manuscript to be printed m Paris. The notice
of the long elephants’ hair collected by Cadamosio oceurs in Ramusio,
vol. 1&: 109, and in Grynceus, cap. 43, p. 33.

4 Clavigero, Storia amtica dci Mcssico (Cesena, 1780), t. ii. p. 153,
‘I’llohri: is ;:r;l‘oubtﬁfmnﬁm the awordb h:r!;t t%«timgn]i}e:ﬁ:f llernan Cortes
in re to the r Charles V., of 1 Diaz, Gomara,
Qviedo and Hernandez, m at the time of the conguest of Mon-
tezuma’s empire, there were no menagerics and botanic gapdens in any
part, of Europe which could be compared with those of Huaxtepee, Cha-
poltapee, Iztapalapan, and Tezeuco. YPrescott, op. eit, vol. i, p. 178;
vol.ii. pp. 66 and 917-121; vol.ii. p. 42). On the earlyattention which
hm&nedin the text as having been paid to the fossil bones in the
“ficlds of giants,” see Uarcilaso, hib. ix. cap. 9; Acosta, lib. iv. cap, 30;
sud Hernnndez (ed. of 1556), t. i. cap. 32. p. 105,
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Ono circumstance which specially contributed to the exten-
sipn of cosmical views at this enterprising period, was the
immediate contact of a numcrous mass of Euro with the ,
frec and grand cxotic forms of pature, on the plains and
mountainous regions of America, and, (in consequence of the
voyage of Vasco de Gama), on the eastern shores of Africa
and Southern India. Kven in the beginning of the sixteenth
century, a Portugucse physician, Garcia de Orta, under the
protection of the noble Martin Alfonso de Sousa, established,
on the present site of Bombay, a botanical garden, in
which he cultivated the medicinal plants of the neighbour-
hood. The muse of Camocns has paid Gareia de Orta the
tribute of patriotic praise. The impulse to direet observation
wos now cverywhere awakened, whilst the cosmographical
writings of the middle ages were to be regardcd less as the
result of actunl observation than as mere compilations, re-
flecting the opinions of clussical antiquity. 'I'wo of the greatest
men of the sixtcenth centwy, (‘omrad Gessner and Andreas
Cesalpinus, have the high merit of having opened a new path
to zoology and botany,

In order to give u more vivid idea of the early influence
exerciscd by oceanie discoveries on the enlarged sphere of
the physical and astronomical sciences connceted with navi-
gation, I will call attention; at the close of this description, to
some luminous points, which we may alrcady see glimmering
whrough the writings of Columbus. 'Their first faint light
deserves %o be traced with so much the more care, because
they contain the germs of general cosmical views. I will not
pause here to consider the proofs of the results which I have
enumerated, since I have given them in detail in another
work, entitled Ezamen crifique de Uhistoire de la géographie
du noureaw cantinent et des progrés de Uastronomie nauti
auz xve ef xvi* siccles. But in order to avoid the imputation
of undervaluing the views of modern physical knowledge. in
comparison with the obscrvations of Columbus, I will give the
literal translation of a fow lincs contained in o lctter which
the Admiral wrote from Ilaiti in the month of October,-
1498, He writes as follows: * Each time that I sail from
Spain to Indis, a3 soon as I have procceded about & hun-
dred nautical miles to the west of the Azores, I per-
ceive an extraordinary alteration in the movement of the
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heavenly bodies, in the temperature of the air, and in the
character of thesea. I have observed these alterations with

inl care, and I notice that the mariner’s compass (agyfus
de marear), whose declination had hitherto been north-east,
was now changed to north-west; and when I had crossed this
line (raya), as if in passing the brow of a hill, (como qusen
traspone una cuesta,) I found the ocean covered by such a
mass of sea-weed, similar to small branches of pine covered
with pistachio nuts, that we wereapprehensive that, for want
of a sufficiency of water, our ships would run upon a shoal.
Before we reached the line of which I speak, there was no
trace of any such sea-weed. On the boundary line, one
hundred miles west of the Azores, the occan becomes at once
still and calm, being scarcely ever moved by a breeze. On
my passage from the Canary Islands to the parallcl of Sicrra
Leone, we bad to endure a frightful degroe of heat, but as
roon as we had crossed the above-mentioned line (to the west
of the meridian of the Azores,) the climate changed, the air
became temperate, and the frcaimess increased the further we
ndvanced.”

This passage, which is clucidated by many others in the
writings of Columbus, contamns views of physical geography,
observations on the influence of geographical longitude on
the declination of the magnetic needle, on the inflection of
the isothermal lincs between the western shores of the old
and the castcin shores of the new continent, on the position
of the Great Saragossa banh in the basin of the Atlantie
Ocean, and on the relations existing between this part of the
ocean and the superimposed atmosphere.  Erroncous observa.
tions made in the vicim? of the Azores, on the movement of
the polar star,* had misled Columbus during his first vo
from the inaccuracy of his mathcwatical knowledge, to
tain g belicf in the irregularity of the spheroidal %e
earth. In the western hemisphere, the earth, according to s
views, *is more swollen, so that ships gradually arrive nearer
the heavens on reaching the line (raya), where the magnetic
needle points due north, and thiselevation (cuesta) is the cause

* Obeervations de Christophe Colomd sur le passnge de la Polaive
por le Méridien, in my Relation lust. t. i. p. 506, and in the Eaomen
orit., t. dii, pp. 17-20, 44-51, und 56-61. (Compare also Navarrete, in
COolumbus’ Journal of 16th to 30th of Scptember. 1492, pp. 9, 15,

and 254)
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of the ocooler temperature.” The solemn reception of the
Admiral in Barcelona took place in April, 1483, and as early
as the 4th of May of the same year, the cclebrated bull was
signed by Pope Alexander VI., which * establishes to all
Eo'temity’ the line of demarcation* between thlf i mdmd

ortuguese possessions, at a distanece of one iles
to the west of the Azores. If we consider further, that
Columbus, immediately after his return from his first yoyage
ofdiwovez,pro to go to Rome, in order, as he said,
to “give the Pope notice of all that he had discovered,”
and if the importance attached by the cotemporaries of Co-
Jumbus to the discovery of the line of no variation, be further
borne in mind, it will be admitted, that I was justificd in
advancing the historical proposition, that the Admiral, at the
monient of his highest court favour, strove to have a * phy-
sieal line of demarcation cenverted into u political one.”

The influence which the discovery of America, and the

* On the singular differences of the “ Bula de concesion & los
Catolicos de las Indins descubicrtas y que se descubieren,” of May
8, 1403, and the “Bula de Aleaandro V1., sobre la particion del
oceano,” of May 4, 1498, (clncidated in the Bula de estonsion of the
26th of Reptember, 1493) sce Eramen erit., t. iii. pp. 52-54, Very
different from this line of demarcation is that scttled in the “ Capituls-
cion de la particion del Mar Oceano entre los Reyes Catolicos y Don
Juan, Rey de Portugal,” of the 7th June, 1494, 370 leagucs (174 to an
equatorial degree) west of the Cape Verd Islands. (Compare Navar-
rete, Colecgion de los Viages y descub. de los Kep., L. ii. pp. 28- 35,
116-148, and 404 ; t. iv. pp. 55 and 252.) This last-named line, which

" led to tho dalo of the Moluceas (de el Moluca) to Portugal, 1529, for
the sum of 350,000 gold ducats, did not stand iu any connection with
magnetical or meteorological fancies. The papal lines of demarcation
deserve, however, more carcful consideration in the presemt work, be-

use, ns 1 have mentioned in the text, they exercised great inflaence
the endeavours to improve nautical astronomy, and especially oa the
methods attempted for the determiration of the longitude, 1t is also
very desorving of notice, that the capitulacion of June 7, 1494, affords
the first example of a propoaal for the establighment of a meridian in &
rrmment manner by marks graven in rocks, or by the eréction of towers,
t is commanded, “que se haga alguna sefiu] 6 torre,” thal some signal
or tower be crected whorever the dividing meridian, whether in tle
esatern or the wertern hemisphere, intorsecte an island or a continens
in its course from pole to pole. In the continents, the raywe wore lo
‘be marked at proper intervals, by a series of such wmarks er towers,
which would indeed have bean no slight undertaking.
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’
ocesnic enterprises connccted with that event, so;rapidl
exercised on the combined mass of physieal andt Eutrono’-
mical science, is rendered most strikingly manifest, whin we
recal the carlicst impressions of those who lived at this period,
and the extended range of those scientific efforts, of Which
the more important are comprchended in the first half, of the
sixteenth century. Christopher Columbus has not 1the
merit of being the first to discover a line without magnetic va-
riation, but also of having excited o taste for the study of
terrestrial magnetism in Europe, by means of his observations
on the progressive increase of western declination in rece-
ding from that line. The fact that almost cverywhere the
ends of a frecly moving magnetic needle, do not point ex-
actly to the geographical north and south poles, must have
repeatedly been recognised. even with very imperfect in
struments, in the Mecditerrancan, and at places where,
in the twelfth century, the declination amounted to more
than cight or ten degrees. But it is not improbuble that
the Arabs or the Crusaders, who were brought in contact
with the east between the years 1096 and 1270, might,
while they spread the use of the Chinese and Indian mariner’s
com] also have drawn attention to the north-cast and
nortﬁl-'::’cbt ointing of the magnctic needle in different
regions of tgq :::fi, as to a long known phenomenon. 'We
learn positively from the Chincse Penthsaoyan, which was
written under the dynasty of Song,* between 1111 and 1117,

°

* 1t appears to be a romarkable fact, that the earliest classical writer
on terresirial magnetism, William Gilbert, who cannot be supposed to
havehad the slightent knowledge of Chinese literature, should regard the
mariner’s compass as a Chinese invention, which had been brought to
Europe by Marco Polo. “ Illa quidem pyxide nihil unquam humanis
exeogitatum artibus humano gencri profuisse magis, constat. Scientis,
nautiess pyxidulee traducta videtur in Italiom per Paulum Venetum,
ui circa annum meelx, apud Chinas artem pyxidis didicit.” (Guili-
s Gilberti Colcestrensis, Mcdici Londinensis de Magnets Physio-
nove, Lond. 1600, p. 4) The idea of the introduction of the
by Marco Polo, whoso travels occurred in the interval betweent
1271 and 1295, and who, thercfore, Yeturned to ltaly after the mariner’s
compess had becn mentioned as a long-known instrument by Guyot de
Provins in his poem, as well as by Jacques de Vitry and Dante, is not
supported by any evidence. Before Marco Polo set out on his travels in
the middle of the thirtesnih century, Catalans and ues siready
made use of the compass. (See Raymond Lully, in the tise De

Contemplgtione, written in 1272.) ‘

1
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LY
that the mode of measuring the amount of western declinas
tion had long been understood. The merit due to Columbus
is not to have made the first obscrvation of the existence of
ic variation, since we find, for example, that this is
st down on the chart of Andrea Bianco, in 1436, but that
he was the first who remarked, on the 18th of September,
1492, that “ 2°L cast of the island of Corvo, the magnetic
variation changed and passed from N.E. to N'W.”
This discovery of a magnetic line without variation marks
a mcmorable epoch in nautical astronohy. It was ccelebiated
with justraise by Ovicdo, Las Casas, and ITerrern. We can.
not assinfe with Livio Sanuto, that this discovery is due to
the celcbrated navigator, Scbastian Cabot, without entirely
losing sight of the fact, that Cabot’s first voyage, made at
the expensc of some merchauts of Bristol, and distinguished
for its success in reaching the continent of America, was not
accomplished until five years after the first expedition of Co-
lunbus. The great Spanich navigator ha« not only the merit
of having discovered a rcgiou in the Atlantic Occan, where
at that period the magnetic meridian coincided with the geo-
graphical, but also that of having made the ingenious oliserva-
tion, that magnetic variation might likewise serve to deter-
mine the ship's place with respeet to longitude. In the
journal of the sccond voyage (April, 1496), we find that tho
 Admiral actually determined his position by the observed de-
clination. The difficultics were, it is true, at that period
still unkndwn, which oppose this method of determining longi-
tude,~—cspecially where the magnetic lines of declination are
8o much curved as to follow the parallels of latitude for consi- *
derable distances, instead of coinciding with the direction of the
meridian. Magnetic and astronomical methods weie anxiously
dought, in order to determine on land and at sen, thoso points
which are intersected by the ideal line of demarecation. The
imperfeet condition of science, and of all the instruments
uged at sea in 1493, to measure space and time, were un.
?ual to afford a practical solution to so difficult a problem.,
nder these circumstances, Pope Alexander V1. actually ren-
dered, wnt.hm:{thk:ov;ing i!{, an euentl".inl servieel to nautical
astronomy an physical science of terresttiul magnetism,
by his presumption in dividing half the globe Between two
poawerful states. From that stimc forth the maritime powers
. - .
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were continually besct by a host of imyractieable Wt
Scbastian Cabot, as we learn from his friend, Richard Eden,
boasted on his death-bed, of having had a “ divine revelation
made to him of an infallible method of finding geographical
longitude.” This revelation consisted in a firm conviction
that magnetic declination changed regularly and rapidly with
the meridian, The cosmographer, Alonso de Santa Cruz,
one of the instructors of Charles V., undertook, although cer-
tainly from very imperfect observations, to draw up the first
general variation chart,* in the ycar 1530, and, thercfore,
-one hundred and fifty ycars before Halley.

The advance or movement of the magnetic lincs, the know-
ledge of which has generally been aseribed to Gassendi, was
not even conjectured by William Gilbert, although Acosts,
“from the instruction of Portugucse navigators,” had at a much
«earlier period assumed that there were four lines without decli-
nation over the earth’s surface.t No sooner was the dipping-
acedle invented in England, in 1576, by Robert Norman,
than Gilbert boasted that, by means of this instrumont, he
<ould determine a ship’s place in dark starless nights (aere
calignoso).} Immediately after my return to Europe I showed

* In corroboration of this statement rogarding Sel.astian Cabot on
his death-bed, gee the woll written and critically historical work by
Biddle, entitled 4 Memoswr of Sebastian Cabo, (p. 222). *“ We do not
know with certainty,” says Biddle, “ neither the year of the death or
the burying place of the greal navigator who gave to Great Britain
almost an cntire continent, and without whom (as withoutotir Walter
Raleigh,) the Enghish language would perhaps not have becn spoken by

» millions who now inhabit America.” (m the matenals according
mch the variation chart of Alonzo de Santa Cruz wag cownpiled, as
well a8 on the variation-compass, whose construcfion allowed alti.
tadoes of the sun to be taken at the same time, sce Navarrete, Noticiu

’ del cosmografo Alonso de Santa Cruz, pp. 3-8. The first
variation-compass was constructed before 1525, by an insemous apothe-
agry of Beville, Felipe Guillen, The endeavours to learn more exactly
the direstion of the curves o magmetic doclination were so carnest, that,
in 1385, Jusn Jayme sailed with Francisco Gali from Mamla to Aca-
puleo, merely for the purpose of {rying in the Pacific a declination fh-

vaﬁuhhcén:dmv:ﬂ:o Boe my Jseas politique sur

‘ounslls Eapagwe, t. iv. p. 110, .

+ Aoosts, Hist. natwral de las Indias, 1ib. 1. cap 17. Theee fonr
magnetip lines without variation led Halley, by the contesta betwoon
Bond and Beokliorrow, to the theory of four magnetic poles,

2 ds Magnets Physiologia nova, lib, v. eap. 8. p. 300,

b
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from my own obscrvations in the Pacific, that under certain
local :Lﬁom, as for instanco during the scason of the con-
stant mist (garua), on the coasts of Peru, the latitude might
be determined from theofmgnetw' inclinaf I.h tion Tpt'l:wlmﬂicxm t

for the purposes of navigation. I have pui dwelt
m on thcsl; individual points, in order to &ow in ozlr con-
sideration of an important cosmical event, that with the ex.
ception of measuring the intensity of ctic force, and the
horary variations of the declination, all those questiong were
brmnd in the sixteenth century, with which the phys‘cists
of the present day are still occupied. On the remarkable chart
of Ameriea, appended to the edition of the geography of Pto-
lemy, published at Rome in 1508, we find the magnetic pole
mmkotru an insular mountain, north of Gruentlant (Green-
land), which is represented as a part of Asia. Martin Cortez
in the Breve Compendio de la Spheia (1545), and Livio Sanuto
in the Geographia di Tolomeo (1588), place it further to the
south. The latter writer entertained a prejudice, which has
unfortunately survived to the present time, that * if we were
so fortunute a8 to reach the magnetic pole (& calumitico), we
should there experience some wiraculous cffects (aleun mira-
culoso stupendo effelio.”™)

Attention was dirccted at the close of the fiftcenth and
the beginning of the sixteenth century, in reference to
the distribution of heat and meteorology, to the decrease of

*heat with the increase of western longitude® (the curvature
of the isoshermal lines); to the law of rntation of the winds,
gencralized' by Lord Bacon;t to the decreuse of humidity

* In tho temperate and cold zones, this inflection of the isothermal
Jines is generpl between the west coast of Furope and the east eoast of
North Anierica, but within the tropical zone the inothermal lines ron
almost parallel to the equator; and in the hasty conclusions into which
Columbus was led, no account was taken of the difference between sen
and land climates, or between east and west coasts, or of the influence of
Intitudes and winds,—as, for instance, those bLlowing over Africa,
{Gompure the romarkable considerations on climates which sre brought
together in the Vida del Almsrante cap 66). The early conjeciure of-
Columbus regarding the curvature of the jsothermal lined in the
Atlentic Ocean was woll founded, if limited to the extra-tropical {bem-
perats and cold) zones,

+ An quservation of Columbus, (Vide del Almirants, csp. 883
Examen crit., t. iv. p. 258; and soe also vol L p. 822.)

. . 2v2
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in the atmosphere, and of the quantity of rain owing to
the destruction of forests;* to the dccrcase of heat with
the increase of elevation gbove the level of the sea; and
to the lower limit of the line of ‘perpetual snow. The fact
of this limit being a_function of geographical latitude was first
secognized by Poter Martyr Anghiera in 1510. Alonso de
Hojeda and Amerigo Vespucci had seen the snowy mountains
of Santa Marta (Tierras nevadas de Citurma), as early as the
year 1500; igo Rastidas and Juan de la Cosa examined
them more closely in 1501 ; but it was not until the pilotJ
‘Vespueci, nephew of Amerigo, had communicated to his frien
and putron Anghiera, an account of the expedition of Colme-
narcs, that the Zropscal snow region visible on the mountainous
shore of the Caribbean Seca, acquired a great and, we might
say, a cosmical importance. A connexion was now established
between the lower limit of perpetual snow and the general re<
lations of the decreasc of heat and the differences of climate.
Herodotus, (ii. 22,) in his investigations on the rising of
the Nile, wholly denied the existence of snowy mountains
south of the tropic of Cancer, Alexander's campaigns indeed
led the Greeks to the Nevados of the Hindoo Coosh range
(8pn dydwmgpa), but this is situated between 34° and 36° north
latitude. The only notice of snow in the equatorial region
with which I.am acquainted, before the discovery of America,
and prior to the year 1500, and which has becn but little rc-
garded by physicists, is contained in the celebrated inscrip-
tion of Adulis, which is considered by Nicbulr to be dater than
Juba and Augustus. The knowledge of the dependence of the
lower limit of snow on the latitude of the place,} the first in-
sight into tho law of the vertical deerease of temperature and

* The Admiral, says Fernando Colon (17ida del Alm. cap. :zi,u-
seribed the extent and denseness of the forests which clothed the ridges
of the mountains, to the mm:{ refreshing falls of rain, which cooled the air

ong the const of Jamaica. He remarks in

his ship’s journal, on this occasion, that “formerly the quantity of rain
was equall in Madeira, the Canaricsand the Azores; bntainoeﬂ::
troes the ground have peen cut down, rain has become mu
more rare,” This warning has remained almost unheeded for three cen-
turies and & half.

*+ See vol L p. 386, Examen erit, t. iv. p. 204; Asic cenfrale, t. ifi.
p ot Rt TR el 8

‘ BDOW, 0

sinks up 0 the knees. ’



OCEANXIC DISCOVERIES, 861

the sinking of an almost equally cold upper stratum of air
from the equator towards the poles, designate an important
epoch in the history of our physical knowledge.

If on the one hand, accidental observations, having a wholly
unscientific origin, favourcd this knowledge in the suddenly
enlarged spheres of natural investigation, the age we are de-
seribing was, on the other hand, from an unfortunate combina-
tion of circumstances, singularly deficient in the advantages
arising from a purcly scieniific impulse, ILeonardo da’ Vinei,

sthe greatest physicist of the fifteenth century, who combined
an enviable insight into nature with distinguished mathema-
tical knowledge, was the cotemporary of Columbus, and died
three years after him. Meteorology, as well as hydraulics
and optics, had occupicd the attention of this celebrated
artist. The influence which he exercised during his life, was
mude manifest by his great works in painting, and by the clo-
quence of his discourse, and not by his wnitings. Had the
hysical views of Leonardo da Vinel not remained buried in
gis manuscripts, the field of observation opened by the new
world, would in a great degree have been worked out in many
departments of scicnce, before the great cpoch of Galileo,
Paseal, and ITuygens. Like Francis Bacon, and a whole cen-
tury before him, he regarded induction as the only sure method
wf treating natural science (“dobbiamo cominciare dall’
esperienza, e per mezzo di quesia scoprirne la regione”).*

As we find, notwithstanding, the want of instruments of
measurdment, that the questions of climatic relations in the
tropical mountainous regions,—the distribution of heat, the
extremes of atmospheric dryness, and the frequency of eleetric
explosions,—were frequently discussed in the accounts of the
first land journeys; o also it appears that mariners very carly
acquired correct views of the direction and rapidity of the

* Leonardo da Vinci correctly observes of this ingy, “questo d
fl methodo daocsservarsi nella ricerca de’ fonomeni della natura.” BSee
Fenturi, Hssai sur les Ouvrages physico-mathemaiiques'de Leonarde
da Vinet, 1797, p. 31; Amorctti, Memorie storiche # la Vita di Lio-

o da Vinci, Milano, 1804, p.! 148 (it his edition of Tratlato dells
thura, t. xxxiil of the Classici Italiani); Whewell, Philos. of the
Inductive Sciences, 1840, vol, ii. pp. 868870 ; Brewter, Life &Nm
Zom, p. 832. Most of Leonardo da Vinci's physical works bear the dals
of the year 1498,
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currents which traverse the Atlantie Ocean, like rivers of
very variable breadth. The actual ial cuwyrent, the
movement of the waters between the tropies, was first des-
cribed by Columbus. He expresses himself most positively
and generally, on the subjeet, on his third voyage, saying, * the
waters move with the heavens (con los ciclos) from east to
west.” Even the direction of separate floating massos of sea-
weed confirmed this view.®* A small pan of tinned irom.
which he found in the hands of the natives of the island of
Guadaloupe, confirmed Columbus in the idea that it might,
be of Luropean origin and obtained from the remains of a
nhipwrccketﬁ'cssol, borne by the equatorial current from Spain
to the coasts of America. In lis ostic fancies, he

d the existence of the se;itt'; of largir sma.llu-] dsAntilk-s
apd the peculiar configuration of the islands, or, in
other woﬁs. the correspondence in the dircction of their

* The great attention paid by the carly navigators to natural pheno-
mens may be seen in tho oldest Rpanish, accounts. Diego de Lepe, for
instance, found, in 1499 (as we learn from a witness in the law-suit against
the heirs of Columbus), by mecans of a vessel having valves, which did
not open until it had reached the bottom, that at a distance from the
mouth of the Orinoco, a stratum of fresh water of 6 fathoms depth flowed
sbove the mlt water (Navarrete, Viagesy Descubrim., t. in. p, 549)
Columbus drew milk-white sea water, (“ white as if meal had been
mixed with it,”¥) on the south coast of Cuba and carried it to Span in
bottles {Vida del Ahnirante, p 56). 1 have myself been at the same
m for the purpose of determning longitudes, and it surprised me to

that the milk-whije colour of sea-water, so commongon shoals,
should have been regarded by the expernienced Admiral as a new and un
expected phenomenon. With reference to the gulf stream itaelf, which
must be ed as an important cosmical phenomenon, many efftcts
had been observed long before the discovery of America, produced by
the ses washing on shore at the Canaries and the Arzores stems of bam-
boos, trunks of pines, corpacs of strange aspect from the Antillcs, and
even living men in canoes “which could never sink.” These cffects wers
however attnibuted solely to the strength of the westerly gales (Vide
del Almwante, cap, 8; Herrera, Dec, i. hib. i, cap. 2, lib. ix. eap. 12);
-whilst the movement of the waters, which is wheily independent of the
Prings overy your troptel 0t S the Wens Imian oty vt

year e West In to

M‘&mﬁﬂ and

orway, was not accurately Compare
the memoir of Sir Hum GalMOnMPman-
wasd Passage to Cathay, t, Navigations and Voyages, vol. iif,

\
14 ; Hervers, Deo. 1, lib. ix. cap, 12; and Examen crit,, 4. ii. pp. 24%
| % 4. pp. 99-108. P piladeintis
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ooasts with that of their parallels of Jotitade, as the leng con.
tinwed action of the movement of the sea between the tropies
from east to west.

When the Admiral on his fourth and last voyage discovered
the inclination from north to south of the coasts of tho conti-
nent from Cape Gracias 4 Dios to the Laguna de Chiriqui, he
felt the action of the violent current which runs N. ana
N.N.W., and is induced by the contact of the equatorial cur-
rent with the opposite dyke-like projecting coast line.-

hiera survived Columbus sufficiently long to become ac-
uainted with the deflection of the waters of the Atlantic
&mughout their whole course, and to recognize the existence
of the rotatory movement in the Mexican Gulf, and the
gation of this movement to the Tierrn de los Bacallaos
{?Wewfoundhmd) and the mouth of the St. Lawrence. I have
elsewhere circumstantially considered how much the expedi-
tion of Ponce de Leon, in the ycar 1512, contributed to the
establishment of more cxact ideas, and have shown that in a
treatise written by Sir Ilumphrey Gilbert between the years
1567 and 1576, the movement of the waters of the Atlzntic
Qcean fiom the Cape of Good 1lope to the banks of New-
foundland, is treated according to views which coiucide al-
most entircly with those of my excellent deceased friend,
Major Rennell.

At the same time that the knowledge of oceanic currents
was generally diffused, men also became acquainted with these
great bguks of sea-weed, (Frcus natans,)—the oceanic meadows
which presented the singular spectacle of the accumulation of
a social plant over an extent of space almost seven times
greater than the area of France. The great Fucus Bank, tho
AMar de Sargasso, extends between 19° and 34° north latitude.
The major axis is situated about 7° west of the island of
Corvo. 'The lesser Fucus Bank lics in the space between the
Bermudas and the Bahamas. Winds and ial currents
varicusly affect, according to the character of the season, the

» length and circumference of these Atlantic fucoid meadows, for
the first descriptign of which we are indebted to Columbus.
No other sca in either hemisphere presents an accumulationof
social plante on so large a scale.”%

o Moumen crit, t. iii. pp. 26 and 66-80; aud see also, Comos, D, S3&
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The important cra of geographical discoveries and of the
sudden ogcmng of an unknown hemisphere, not only extended
our knowledge of the carth, but it also expanded our views of
the whole universe, or in other words, of the visible vault of
heaven. Since man, to borrow a finc expression of Garei-
laso de ln Vepa, in his wanderings to distant rcgions sces
s lands and sturs simultaneously change,”# the advance to the
equator on both coasts of Africa and even beyond the

» southern extremity of the New Continent, must have pre.
sented to tidvellers by sca and land, the glorious aspect of
the southern constellations, longer and more ficquently
than could have been the ecase at the time of Iliram and
the Ptolemies, or during the Roman dominion, and the period
An which the Arabs mammtuned commercial intacomse with
.the nations dwelling on the shores of the Red Sea or of the
JIndian Ocean, between the straits of Bab-cl-Mandeb and the
western peninsula of India. Amerigo Vespueci, m his letters,
Vicente Yaiiez Pinzon, Pigafetta, the companion of Mapel-
*lan and Elcano, and Andrea Corsali, in his voyage to (‘ochin
«in the East Indies, in the beginning of the «ixteenth century,
ve the fast and most animated accounts of the <outhern sky
(beyond the feet of the Centaur and the glorions constellation
Argo). Amerigo, who had higher htermy acquircinents, and
whose style was also more redundant than that of the others,
extolls, not ungracefully, the glowing richness of the ight and
the picturesque groupit:i and strange aspeet of the constella-
tions that circle 1ound the southern pele, which is suryounded
by so fow stars. He maintains in his lette1s to Pierfrancesco de’
Medici, that he had carefully devoted his attention, on his thind
woyage, to the southern constellations, having made diawings
+ ~of them and measured their polar distances. IIis communica-
tions regarding thesc observations do not indeed leave much
‘ canse to regret that any portion of them should have been lost.

I find that the first mention of the mysterious black
glodu coal-bags) was made by Anghie.2 in the year 1510.

v alrcady been cheerved in 1499 by tue companions
of Vicente Yaiiez Pinzon, on the expedition dispatched from
Palos, and which took possession of the Brazihun Cape San

* Alonso do Ercilla has imitated the passage of Garcilaso in the
Arascand; “Climss passd, mudd constelaciones.”—See Cpemos, p. 428,
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Augustin® The Canopo fosco (Canopus niger) of Ameri
is probably also one of thes‘cf coal-bags. ‘The gm-lligent Acr;E&
compares them to the darkened portion of the moon’s dise
(in partial cclipses), and appears to uscribe them to & void in
the heavens, or to an absence of stars. Rigaud has shown
how the reference to the coal-bags, of which Accata says
positively, that they arc visible in Peru (and not in Europe),
and move round the south pole, has been regarded by a ccle-
brated astronomer as the first notice of spots on the'sun.t
The knowledge of the two Magellanie clouds, has been un-
justly ascribed to Pigafetta, for I find that Anghiera, on the
observations of Portugucse scamen, mentions these clouds
fully cight years beforc the termination of Magellan's voy-
age of circummnavigation. He compares their mild efful-
nce to that of the milky way. 'l‘llx):re larger cloud did not,
owever, cscape the vigilance of the Arabs, and it is proba-
bly the white ox (EZ Bakar) of their southern sky, the white
spot of which the astronomer Abdurrahman Sofi says that
it could not e scen at Bagdad or in northern Arabia, but at
Tehama, and 1n the parallel of the Straits of Dab-cl-Mandcl,
The Greeks and Romans, who followed the same path under
the Lagides and later, did not observe, or at least make no
mention in their extant writings, of a cloud of light which,
nevertheless, between 11° and 12° north Iatitude, rose three
degrecs above the horizon, at the time of Ptvlemy, and more
than four degrees in that of Abdurrahman, in the year 1000.3
At the present day, the altitude of the central purt of the

; I’e;r. Mart. Ocean., Dee. i. lib .ix. p. 96; Ezamen crif., t. iv. pp. 221
and 817,

+ Acostn, Hist. natural de las Indias, lib, 1. cap. 2; Rigaud, Ao-
count of IHarriot's Asiron. Papers, 1833, p. 37.

1 Pigafetta, Primo Viaggio intorno al Globo terracqueo, pubbl da
C. Amoretti, 1800, p. 46; Ramusio, vol. i. p. 855, c.; Petr.. Mart.
Ocean., Dec, iii. lib. i. p. 217. (According to tho events referred to by
Anghiera, Dee. ii. lib, x. p. 204, and Dee. iii.: lib. x. p. 282, the pas-
sage in the Oceanica which speaks of tho Magellanio clouds, must
have been wnitten between 1514 and 1516.)  Andrea Corsall (Ramusto.
vl i. p. 177) also describes, in a letter.to Giuliano de Medici, the
rotatory and translatory movement of *due nugolette di ragionevol gran-
dezza,” The star which he represents between Nubecula major and
minor appears to me to he 8 ; Bxamen crit., t. v. pp. 234-238),
Regarding Petrus Theodori of Embden, and Hountmanr, the pupil of
the mathematician, Plancius, sec an historical article by Olm. in
Schumacher’s Jakrbuch fir 1840, s. 349, .
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Nubecula major may be about 5° at Aden. The reason that
scomen usually first see the Magellanie clouds in mach more
southern latitudes, as, for instance, ncar the equator, or
even far to the south of it, is probably to be ascribed to the
tharacter of the atmosphere, and to the vapours near the
lorizon. which reflect white light. In southern Arsbia,
cspecially in the interior of the country, the deep azure of
the sky, and the great diyness of the atmosphere, must
favour the recognition of the Magellanic clouds, as we sec
exemplified by the visibility of comets’ tuils at daylight, be-
tween the tropies and m very southern latitudes.

The arrangement of the stars near the antaictic pole into
new constellations wns made in the scventeenth century.
The observations made with imperfect instruments Ly the
Dutch navigators, Petrus Theodori of Embden, and Fried-
rick lloutmann, who was a prisoner in Java and Sumatra to
the King of Bantam and Atschin (1596-1599), were incor-
;C)o::lted in the oclestial charts of 1londius Bleaw (Jansonius

ius.) and Bayer.

The less regular distribution of masses of light gives to the
zone of the southern sky situated between the parallels of
50° and 80°, which is so rich in erowded ncbulous spots and
starry masses, & peculiar, and one might almost say pictu-
resque character, depending on the grouping of the stars of
the first and sccond magnitudes, and their scparation by
intersals, which appear to the naked eye desert and devoid
of radiance. These singular contrasts,—the milky way, which
presents numerous portions more brilliantly illumined than the
rest, and the insulated, revolving, rounded Magellunie clouds,
and the coalbags, the larger of which lies close upon a beautiful
ponstellation,—all contribute to augment the diversity of the
picture of naturc, and rivet the attention of the susceptible
mind to separate regions on the confines of the sonthern sky.
One ::d these, the comlellu.tic:} of the Soutl;:orn thCz:as, bas
sequired a peculior character of importance from begi-
ning of the sixtoenth century, owing to the religious foelings of
Christinm navigators and missionaries, who have visited the tro-
pical and southern seas, and both the Indies. The four prinei
stars of which it is composed, are mentioned in the
and, therefore, were regarded in tho time of Adrian and Anto-
ninus Pius, as parts of the constellation of the Contaur.® Iy

* Compare the gescarches of Declambre and Encke with Ideles,
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seems singular, that since the figure of this constellation is 8o
striking, and is so remarkably well defined and individualised,
Beorpion, Castopen, the Kagle, and tho Dalphin, thos foue
on, Cassio and the cse four
stars of the Soutllx’c?n C'ross should not have been carlicr sepa-
rated from the large ancient constellation of the Centaur; and
this is so much the morc rcmarkable, since the Persian
Kazwini, and other Mahomedan astronomers, took W to
discover crosses in the Doll)hih and the Dragon. ther
the courtly flattery of the Alexandrian literati, who converted
Canopus into a JSlolemaon likewise included the stars of
our Southern Cross, for the glorification of Augustus, in a
Cesaris thronon, never vimble in Italy, is a question that can.
not now be very 1eadily answered.t At the time of Claudius
Ptolemeus, the beautiful star at the basc of the Southern
Cross had «till an altitude of 6° 10" at 1ts meridian passage
at Alexandrin, whilst in the present day 1t culminates there
scveral degrees below the horizon. In order at this time
1817) to «ce a Crucis at an altitude of 6° 10, it is neeces-
. taking the refraction into account, to be ten degrees
south of Aleaandria, in the parallel of 21° 43’ north latitude.
In the fourth century the Christian anchorites in the Thebaid
desert might have scen the Cross at an altitude of ten degrees.
1 doubt, however, whether its designation is due to them, for

Dante, in the cclcbrated passage of the Purgatorto :—

To mi volsi & man destra, ¢ posi mente
® . Allaltro polo, e vidi quattro stelle
Non viste mai fuor ch’ alla prina gente;

and Amerigo Vespucci, who, at the aspect of the starry skics
of the south, first called to mind this passage on his third
voyage, and even boasted that he now ** lovked on the four
stars never scen till then by any save the first human pair,”
were both unacquainted with the denomination of the Sotther n
Cross. Amerigo simply observes, that the four stars form a
rhomboidal figure (una mandorla), and this remark-was made
in the year 1501. The mare ﬁegt:ﬂ:ly the maritime expe-

tions on the routes opencd by and Magellan, round
the Oape of Good Hope and through the Pacific, were multi-

Ursprung der Sternnamen, 5. xlix. 263 wnd 277; nlso my Heewmen
«erit, L. iv. pp. 819-824; . v. pp. 17-19, 30 and 250-834,
+ Plin. ii. 70; Idelor, Sternnamen, 8. 260 und 205, [
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8

mﬂ Christion missionaries penetrated into the newly

i tropical lands of America, the famo of this constel-
lation continually increased. I find it mentioned first by the
Florentine, Andrea Corsaliy in 1517, and subsequently, in
1520, by Pigafetta, as a wonderful cross (eroce maravigliosa),
more glorious than all the constellations in the heavens. The
learned Florentine extols Dante’s * prophetic spirit,” as if the
great poet had not as much erudition as creative inagination,
and as if he had not scen Arabian cclestinl globes, and con-
versed with many learned oriental travellers of Pisu.* Acosta,
in his Historia natural y moral de las Indiast remarks, that
in the Spanish scttlements of tropical America, the flrst set-
tlers were accustomed, even as is now done, to use, as a ccles-
tial clock, the Southern Cross, calculating the hour from its
inclined or vertical position.

® I have clsewhere atiempted to dispel the doubts which several
distinguished commncntators of Dante have advanced 1n modern times,
rerpecting the “ guattro stelle.” To take this problem in all its com-
{loﬁeness, we must compare the passage, “Jo mi volsi,” &c. (Purgat.
v. 22-24), with the other passages-—Purg L v. 37; viil. v. 85-98;
xxix, v. 121; xxx. v. 97; xaxi. v. 106; and Jnf, axvi v. 117 and 127.
The Milancse astronomer, De Cesaing, considers the throe “ fucelle”
“Di che il polo di qud tutto quanto arde,” and whach set when the
stars of the Cross rise,) to be Canolsuu, Achernar, and Fomalhaut.
T have endeavoured to solve these difficulties by the following considera-
tions, “Tho philosophical and religious mysticism which penetiates and
vivifies the grand composition of Dante, assigns to all objects, besides
their real or material eaistence, an ideal one. It sccms almost as if we
boheld two worlds reflected in onc another. The four stars represent,
in their moral order, the cardmnal virtues, prudence, justice, sirength,
and temporance; and they, thercfore, merit thename of the holy lights,
“lues sunte.” The three stars, wlich light the pole, represent tho theo-
dogical virtues, faith, hope, and charity. The first of these beings
themselves reveals their double nature, chanting, ¢ Here we are nymphs,
heaven we are stars;’ Noi sem qui nnfe, e nel crelo semo stelle.
In the land of truth, in the terrestrial paradisc there are seven nymphs,
In cerchio faceran di se claustro le sette ninfe. This is the union of
al] the cardinal and theological virtues. Under these mystic forms, we
ean searcely recognise the real objects of the firmament, separated frm
each other, according to the eternal laws of the celestial mechanism.
The idoal world is a free creation of the soul, the product of poetic
In?udon." u(bﬂzfm cr;'.t., t, civ. PP. 824-3%2.) A .
Acosts, 1ib, i. cap. omnpare my [Relation historigue, t.
B3t A3 o sty of e S, Gt s At e
same 0 appears perpen when
meridian; hut the natives {00 often forget that this celestial cloék
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In consequence of the ssion of the equinoxes, the
starry henvens are oonnnun.lll;'ﬂzﬁngmg their aspect from every
ion of the carth’s surface. The early races of mankind
eld in the far north the glorious constellation of our
southern hemisphere rise before them, which, after remaining
long invisible, will again appear in those latitudes after the
lapse of thousands {'en.m Canopus was_ fully 1° 20" be.
low the horizon at Toledo (39° 54 north latitude), in the
time of Columbus; and now the same star is almost as much
above the horizon at Cadiz. While at Berlin, and in the
northern Iatitudes the stars of the Southern Cross, as well as
a and B Centauri, are rcceding more and more from view,
the Magellanic clouds are slowly approaching our latitudes.
('anopus was at its greatest northern approximation during
the last century, and is now moving ncarer and nearer to the
south, although very slowly, owing to its vicinity to the
south pole of the ccliptic. The Southern Cross began to
become invisible in 52° 30" north latitude 2900 years before
our era, since, according to Galle, this constellation might
viously have reached an altitude of more than 10°. When
1t disappeared from the horizon of the countries on the Baltic,
the great pyramid of Cheops had already been erccted more
than five hupdred ycars. The pastoral tribe of the 1lyksos
made their incursion seven hundred ycars carlier. The past
scems to be visibly ncarer to us when we conncet its measure-
.ment with great and memorable events.
The progress made in nautical astronomy, that is to say,
in the improvement of 'methods of determining the ship’s
place (its geographical latitude and longitude), was simultanc.

marks the hour each 8’ 56" earlier. I am indebted to the commu.
nications of my friend, Dr. Galle, by whom Le Verrier's planct was first
discovered 1 the heavens, for all the ealculations respecting the visi-
Lility of southern stary in northern Iatitudes * The-inaccuracy of
the ealculation, according to which the star « of the Southern Cross,
teking refraction into account, would appear tq have begun to be invi-
gible in 52° 25’ north latitude, about the year 2000 before the Christian
oM, may perhaps amount to more than 100 years, and could not
altogether set aside, even by tho strictest mode of as'
tho proper motion of the fixed stars is prdbably not unifdn for such
loug intervals of time. The proper motion of @ Crucis is about one-third

g
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ous with the extension of a knowledge of the regions of space,
although this knowledge was more the result of sensuous ob-
sorvation than of scientific induction. All that was able in the
course of ages to favour advaunce in the art of navigation—the
and the more correct acquaintance with magnetio
declination; the measurcment of a ship’s speed by a more
careful construction of the log and by the use of chronometers
and lunar observations; the improved construction of ships;
the substitution of another force for thut of the wind; and
lastly, and most especially, the skilful application of estronomy
to the ship’s rechoning,~—must all be regmded as powerful
menus towards the opemng of the different portions of the
enrth, the more rapid and aniwaated furtherance of general
intercourse, and the acquirement of a knowledge of cosmical
relations. Assuming this as one point of view, we would again
observe, thateven in the middle of the thirteenth century nau-
tical instruments capable of determining the time by the altitude
of the stars, were 1 use among the seamen of Catalonia and
the Island of Majorea, and that the astrolabe desciibed by Ray-
mond Lully in s Arte de Navegar, was almost two hundred
years older than that of Martin Dchaim. The importance of
astronomical mecthods was so thoroughly appreciated in
that towards the year 1484, Bchaim was nominated

President of a Junta de Muathenaticos, who were to form
tables of the sun’s declination, aud, as Barros observes, to
teach pilots the method of navigating by the sun’s altitude,
maniera dé navegar por altura del Sol* This mode of navi-
gating by the meridian altitude of the sun waa even at that
time clearly distinguished fiom that by the determination of
the longitude, por la altura del Este-Oeste t

The importance of determining the position of the
pal line of demarcation, and of thus fixing the limits
een the posscssions of the Portuguese and Spanish c1owns
the newly discovered lnnd of Brazil, and in the group
islands in the South Indian Ocean, incrcased, as we
alveady ohserved, the desire for ining a i

for determining the longitude. Men smruwed hoy
ancient and imperfect method of lunar eclipscs
Baxxon, da Aeia, Dec. i. 1iV. iv. cap. 2 (1788), p. 282.
Wawarrete, Coleccion de los Viagap b gnﬂaqu hindron
mar s tlv.p.uxiuanthoﬂdﬁaw“dc
de Mageilanes.)

E_égas-?

-t O
|
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emplo Hlipparchus eould be applied, and the use or
Iungrm“ was recommended ng)l:.‘arly as 1514 by the
Nuremburg astronomer, Johann Werner, and soon afterwards
by Orontius Finmus and Gemma Frisius. Unfortunately,
however, these methods also 1cmained impracticable, until
after many fruitless attempts with the instruments of Peter
Apianus, (Bienewitz,) and .\lonso de Santa Cruz, the mirror
sextant was invented by the ingeunuity of Newton, in 1700,
and was brought into usc amongst scamen by 1 in 1731.
The influence of the Arabian astronomers acted, through
the Spaniards. on the general progress of nautical astronomy.
Many methods were certanly attempted for determining the
longitude which did not succced; and the fault of the want of
tuccess was less rarcly ascribed to the incorrectness of the
observation, than to errors of printing in the astronomical ephe-
merides of Regiomontanus which were then in use. The Por-
tuguese even suspected the corzectuess of the astronomieal data
as given by the Spaniards, whose tables they accused of being
fulsificd from political grounds.* ‘The cuddenly awakened desire
for the auxibanies which nautical astionomy promised, at any
1ate theoretically, is most vinvidly eapressed in the narrations
of the travels of Columbus. Amerigo Vespucel, Pigafetta, and
of Andreas dc San Martin, the celebrated pilot of the
Magellanic expedition, who was in possession of the muthods
of Ruy Falero for determining the longitude. Oppositions of
planets, occultations of the stars, differences of altitude
between the moon and Jupiter, and chunges in the moon’s
* deelination, were all tried with more or less success. We
observations of conjunction by Columbus, on the night
of the 13th of January, 1193, at Hayti. The necessity for
attaching n speeinl and well-informed astronomer to every
great expedition was so geneally filt, that Queen Isabella
wrote to Columbus on the 5th of Soptcmher, 1493, « thut
although he had «hown in his undertakings that he knew more
than any other hiving being (que ninguno de los .nacidos), she
muf,a him, nevertheless, to take with him Fray Antonio
Marchena, as being a learned and.skilful astronomer.”
Columbus writes in the narrative of his fourth voyage, that
“there was only onc infalhble method of taking s ship's
veckoning, viz, that cmployed by: astromomers. Ile
undecstands it, may rest satisfied; for that which it yields ia
* Bagros, Dec. iii. parte 2. pp. 6350 and 658-862, !
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like unto o prophetic vision (msion profelica).””* Onr ignorant

® The queen writes to Columbus: “Nosoiros mismos y no oiro
alguno, habemos visto alyo del Libro que nos ,” “we ourselves,
and no one else, have scen the hook you have sent us,” (8 journal of his
voyage, in which the distrustful navigator had omitted al numerjcal
data of degrees of latitude and of distances): quanto mas cn esto plati-
CAIOR ¥ Vemos, CONOCemos cuan gran cosa ha seido este negocio vuestro,
¥ que habes sabido en ello mas que nunca se que pudiera saber
ninguno de loa nacidos. Nos parcce que seria bien que llevfiscdes con
vos un buen Estrologo, y nos parescia que scria bueno pira csto Fray
Autonio de Marchena, porque cs buen Esirologo, y siempre, nos parccié
que se conformaba con vuestro parecer.” “The more we have examined
1t, the more we have appreciated your undertaking, and the morc we
have felt that jou have shown Dby it, that you know more than any
buman being could be supposed to know. It appears to us that it
would be well for you to take with you some astrologer, and that Fray
Antonio do Marchéna would bo a very suitable person for such a pur-
pose.” Respecting this Marchena, who is identical with Fray Juan I'eres,
the guardian of the Convent de la Rabida, where Columbus, in his
, in 1484, “asked the monks for bread and water for his child,”

see Navarrete, . ii. p. 110; . iii pp. 597 and 608. (Mutioz, Hist, del
Nuevo Mundo, lib, iv. § 24.) Columbus, in a letter from Jamaica, to
the Christianisimos Monarcas, July 7, 1608, calls the astronomical ephe-
merides, “una vision profetica.” (Navarrete, t. i. p. 806) The Por-
tuguese astronomer, Ruy Falero, a native of Cubilla, nominated Ly
Charlea V., in 1519, Caballero de la Orden de Santiago, at the same time
a8 Magellan, played an important in the preparations for l-
lan’s voyage of circumnuvigation He had pre expressly for him,
» treatise on determinations of lomgitude, of which the great historian
Barros possessed some chapters in manuscript (Erames eret., t. i.
pp. 276 and 302; t. iv. p, 315), probably the same which were printed
at Seville by John Kscomberger in 1585: Navarrete (Obra péstuma
sobre la Iist. de la Nautica 9 de lus ciencras matematicas, 1846,
147) had not been able {o find the book even in Spamn. Respeet-
& tho four methods of dettrmining the longitude which Falero
roceived from the suggestions of his “ Demonio famsliar,® sco
Hérrera, Dec. 11, lib. ii. cap. 19; and Navarrete, t. v. p. Ixxvii, Subse-
quontly the cosmographer Alonso de S8anta Cruz, the same who (liko the
ecary of Beville, Folipe Guillen, 1525) attempted to determine the

wheelworks moved by weights, and even by wieks “dippod in oil®
which wore consamed in very equal iniervals of time! Pigafetta
{Traneunto del Trattato di Nayigazione, p. 219) recommends altitudes
of the moon at the meridian. Amerigo Vespucci, speaking of the
method of deumlnhﬁ longitude by lunar distances, says with great

snd truth, that its advantages arise from the ““coreo pid leggier
de la lusa.” (Canovai, Viaggi, p. 57.)

.
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ﬂ:“, when they have lost sight of land for sevoral days
w not where they are. They would not be able to find
the countries again which I have discovered. To navigate
a ship requires the compass (compas y arte), and the know-
or art of the astronomer.”
have given these characteristic details in order more
clearly to show the manner in which nautical astronomy——the
powerful instrument for rendering navigation more sccure,
and thereby of facilitating access to all portions of the carth
—was first ‘developed in the period of time under consider-
ation, and how, in the gemeral intellectual activity of the
agey men perccived the possibility of cstablishing methods
which could not be e practically applicable until im.
provements were effected in solar and lunar tables, and in the
construction of time-picces and instruments for measuring
angles. If the character of an age be * the manifestation of
the human mind in any definite epoch,” the age of Columbus
and of the great nautical discoveries must be regarded as
having given a new and higher impetus to the acquirements
of succeeding centuries, whilst it increased in an unex;
manner the objects of science and contemplation. It is the
peculiar attribute of important discoverics at once to extend
the domain of our posscssions, and the prospect into the new
torritories which yet remain open to conquest. ‘Weak minds
complacently believe that in their own age humanity has
reacgcd the culminating point of intellectual progress; for-
getting that by the internal connection existing umoneixdall
* natiral phenomena, in proportion as we advance, the field to
be traversed acquires additional extension, and that it is
bounded by an horizon which incgssantly recedes before the
eyes of the coquirer.

Where, in the history of nations, can we find an cpoch
similar to that in which events so fraught with important
rosults as the discovery and first colonisation of America, the

ge to the East Indies round the Cape of Good Hope, and

's first circumnavigation, occurred simultancously

the highest perfection of urt, with thc attainment of

intellectunl and religious frcedom, and with tho eudden

enlargement of the knowledge of the earth and the heavens -

Such un age owes a very inconsiderable portion of its greatness

to the distance at which we contemplate it, or to the circura:
. ix
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stanre oﬁuq:zeaﬁ_ngbeforeu amid the records of history,
and free from tho disturbing reality of the present. But here
too, 0s in all carthly things, the brillinney of greatness is
dimmed by the association of cmotions of SOITOW.
The advance of cosmical knowledge was bought at the price
of the violence and revolting horrors which conquerors—the
po-called civilisers of the earth—spread around them, But it
were irrational and rashly bold to decide dogmatically on the
balance of blesrings and cvils in the interrupted history of
the development of mankind. It becomes not man to pro-
nounce judgment on the great events of the world's history,
which slowly developed in the womb of time belong but
partially to the age in which we place them.

The first discovery of the central apd southern portions of
the United States of America by the Northmen coincides very
nearly with the mysterious appearamee of Manco Capac in the
clevated plateaux of Peru, and is almost two hundred years

ior to the arrival of the Aztcks in the valley of Mesico.
The foundation of the principal city ('l‘onochtiau) occurred
fully three hundred and twent{-ﬁvo years later. If these
Seandinavian colonisations had been attended by permanent
yesults, if thecy had been maintained and protected by a

werful mother.country, the advancing Germanic raees
would still have found many unsettled hordes of hunters in
those regions where the ‘Slg:nish conquercrs met with only
peacefully sottled agricuivurists.*

* The American race, which was themame from 65° norih Intitude to
53° soutk \atitude, passed direetly from the life of huntcrs to that of
cultivators of the soil, without undergoing the intermediate graduiion
of a pastoral life. This circumstance is 50 mueh the more remarkable,

the bisom, which is met with in cnormous herds is susceptible of
domestication, aud yields an abundant supply of milk. Little attention has
‘been paid to an account given in Gomara (Hist. gen. de los Indias, cap.
214); aceording to which it would appear ihat in the sixteenth ecentury
thero was a race of men living jn the north west of Mexico, in abont 40°
porth Iatitude, whose groatest richos con<isted in herds of tamed bisony
mm giba). From these animals the natives obtained materiqls
food, apd driuk, which was probubly the blood, (PresecV,

Conyuess of Merico, vol. iii. p. 416,) for the dislike to milk, or at least ith
neR-omployment appeary, betore the arrival of Kuropeans, to have been
to all the nalives of the ncw continent, as well as to the inha-

Uitants of China and Cochin-China. There were certainly, from the
cartient times, herds of domesticated Jlamas in tho mountainouns parts ot
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The age of the Conguisia, which compriscs the ond of the
fiftecnth and the¢ beginning of the sixteenth century, indi-
cates a remarkable concurrence of great evénts in the political
and social life-of the nations of Europe. In the same month
in which Hernan Cortez, afler the battle of Otumba, advanced
upon Mexico, with the view of besieging it, Martin Luther
burnt the Pope’s bull at Wittenberg, and laid the founda-
tion of the Reformation which promised to the human mind
both freedom and progress on paths which had hitherto
been almost wholly untrodden.*  Still carlier, the noblest,
forms of ancient 1lellenic art, the Laocoon, the Torso, the
Apollo de Belvidere and the Mcdiccan Venus, had been
resuscitated as it were from the tombs in which they had so
long been buried. There flourished in Italy, Michael Angelo,
Leonardo da Vinei, Titian, and Raphael; and in Germany,
Holbein and Albert Duger.  The Copernican system of the
universe was discovered, if not made gencrally known, in the
year in which Columbus dicd, and fourteen years after the
discovery of the new continent.

The importauce of this discovery. and of the first coloni-
sation of Europeans involves a consideration of other fields of
enquiry besides those to awhich these pages are devoted, and

Quito, Pern, and Chili. These herds constituted the riches of the nations
who were nettled there, and were cngaged in the cultivation of the seil; in
the Cordilleras of Scuth America there weie no “pastoral nations,” and
¢ pastoral life” was not hknown What arc the “tame deer,” near tho
Punta d® St Helena, which pre mentioned in Herrera Dee. 11, lib. .
* cap. 6, (T. L p 471, ¢d. Awberes, 1728)1  These decr are said to have
given milk and cheese, “ciucrvos que dan leche y queso y se crian en
casa!’ Fromn what source s this notice taken? It cannot have arisen
from a confusion with the Uauas (having neither horns nor antlers) of
the cold mountainous region, of which Garcilaso n&rma that in Peru,
and especially on the plateau of (ollao, they were used for pla)‘l‘xfhinf‘
{Comane nt 1eales, P. I hib. v. cap. 2, p. 138. Compare also Fedro de
Ciega de Leon, Chroniwca del Pere, Bevilla, 1538, eap. 110, p. 264.)
This cmployment of llamas ap, howgver, to have Leen a rare excep-
tion, and & merely local custom,” Tn gencral the Amerncan r pes were
fremarkable for their deficicney of domesticated ammals, and this had a
profound influence on family life. .
. 433 m&kl:omi%tﬁr in ;;ha execution of h:s grwmlnd !u;
minded work, p ially on the ougrgemmion, ﬁiﬁ
,seeﬂ:eremuhbloarpwfom a letier written in Juue,
1518, (Meander, de Ficelio, p, 7;) 2
42X
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bears upon the intellectual and moral influences exer-.
ised on the improvement of the social conditioh of mankind
sudden cnlargement of the accumulated mass of new
‘We would simply draw attention to the fact, that since
period, a new and more vigorous activity of the mind and
foelings, animated by bold aspirations and hopes which can
y be frustrated, has gradually penetrated through all
grades of civil socicty; that the scanty population of one-half
of the globe, especially in the portions opposite to Europe,
has favoured the scttlements of colonies, which have been
converted by their extent and position into independent
states, enjoying unlimited power in the choice of their mode
frec government; and finally that religious reform—the
precursor of great political revolutions——could not fail to pass
through the different phases of its development in a portion
of the carth which had become the asylum of all forms of
faith, and of the most differcnt views regarding divine things.
The daring enterprise of the Genocse seaman 18 the first link
in the immecasurable chain of these momentons ecvents.
Accident, and not fraud and dissensions, deprived the
continent of Amcrica of the name of Columbus.®* The

[

E

* T have shown elsewhere how a knowlodge of tho period at which
Vespuccl was named royal chief pilot, nlone refutes the accusation first
brought againet-him by the astrononser Schoner, of Nuremberg, in 1588,
of baving artfully Ia‘s:rbod the words “ Terra di Ameriyo” in charts
which be altered. ¢ high esteem which the Spanish court paid to the

phical and astronomical knowledge of Amerigo Vespueei, is
manifested in the instructions (Real titulo con cxtensas facul-

tades) which were given to him when he was appointed ptloto mayor, on
the 22nd of March, 1508, (Navarrete, t.iii. pp. 207-302.) ls/:r was
placed at the head ofa true Depogito i , and was to prepare
for the Casade Contratacion in Sevillo, (the central point of all oceanic
tions,) & gemeral description of coasts and account of positions,
shadm general)in which all new discoverics were to be aunually entered.

t even as sarly as 1507, the namo of ““ Amorici terra” had been proposed
for the new coptinent, lx: person whose existence even was undoubtedly

to Vespueci, the geographes Waldsce-miiller (Martinus Hylay,

lus) of Freiburg, in the Brehr_u, (the director of a printing
b £ e el st vt ol G
uctio, merici Vespucii Navigationes
mhmamlwn professor of cosmo~
plpg:ﬁ ‘&uuhmuduthemdmmu)ﬂym
comyleg, aad ¥ Grogorius Reisch, who edited the Marganita
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mew world continuously brought nearer to Europe durin
the last half ecntury,{ymmofcommucidintaconng

Philosophica, were intimate friends. In the Iast-named work we find a
treatise written in 1500 by Hylacomylus on architecture and perspoctive,
i!ylwmnm erit. t. iv. r 112,) Laurentius Phrisius of Metz, & friend of
ylus, and like him patronised by Duke RonG, of Lorraine,
who maintained & dorrespondence with Vespucei, in the Strasburp
edition of Ptolengy, 1522, speaks of Hylacomylus as deceased. Inthe
map of the new continent contained in this edition, and drawn by
H, ylus, the name of Amcrica occars for the first time in the
itions of Ptolemy's Geography. According to my investigations, a
map of the world by Petrus Apisnus, which was once included in Cra-
mer's edition of Solinus, and a seeond time in the Vadian edition of
Mela, and ropresented, like more modern Chinese maps, the Isthmus of
Panama broken through, had appeared two years earlier. (Hramen eril.
t. iv. pp. 99-124; t. v. pp. 168-176,) It is a great error to regard the
map of 1527, obtained from the Ebner library at Nuremberg now in
Weirar, and the map of 1529 of Diego Ribero, which differs from the
former and is engraved by Gusscfeld, as the oldest maps of tho new
continent, (Op. ¢it. t. ii. p. 184; t.1ii. p. 191). Vespucei had vixited the
coasts of South America in the expedition of Alonso de Hojeda, a
after the third voyage of Columbus, in 1499, in company with Juan de Is
Cosa, whose map, dyawn at Pucrto de Santa Maria in 1500, fally six
before Columbus’ death, was firsb made knmown by myself.
ceupuccl could not have had any motive for feigning a voyagze in the
year 1497, for he, a8 well as Columbus, was firmly persuaded, ntil his
death, that only parts of Eastern Asia had been reached. (Compare the
lotier of Columbus, February, 1502, to Pope Alexander V1., and another,
July, 1503, to Quoen Isabella, in Navarrete, t. i. p. 304, t. ii. p. 280; and
Vespucer's letter to Pierfrancesco de’ Medici, in Bandini's Vit ¢ Lettere
* di Amerfyo Vugml’. Pp. 66 and 83.) Pedro de Lodesma, the pilot
of Columbus on his third voyage, says even in 1513, in the lawsuit
against the heirs, *“ that Paria is rogarded as a part of Asia, la iHerra
Jirme que dicese que es de Asia.” Navarrcte, t. ili. p. 530, The
frequent periphrases, Mondo nouvo, alter Orbis, Colonus wovit Orbis
repertor, are not at variance with ag they only denote regions
not before seen, and are go used by S , Mela, Te#ullian, Jeidore of
Seville, and Uadamosto, (Hwamen crit, t. i p. 118; t. v. pp. 182-184.)
For more than twenty years after the death of Vupueai.wnicb oecarred
in 1512, and until the calumnious charges of Schoner, in the
raphicum, 1588, and of Servist, in the Lyons' edition of s
‘mympﬁy of 1635, wo find no complaint agsinst the Florentine navi
egator. Christopher Columbus, a year betore his death, cslls him
* mucho hombre de bien, s man of worth, “ worthy of all cenfidenee,”
and “always inclined to render him service.,” (Carta @ mi muy cavo
jo D, Diego, in Nevarrcte, ¢. i, p. 351.) Fernando Colon expresses ths
‘w=me goodwill towards Vespucci; he wrote the Iife of his father in 168,
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and the improvement of navigation, has cxercised an im.

in Seville, four ycars before his death, and with Juan Vespuoci, a nophew
of Amerigo's, attended the astronomieal junta of Badajoz, and the pro-
oeedings ing the possession of the Moluccas; similar feelings
were entertained by Petrus Martyr de Anghicra, the porsonal fricnd of
the admiral, whose correspondence goes down to 1525; by Oviedo,
who secks for cverything which can lesscn the fame of Columbus; by
Remusio; and by the great historian Guircardini. «Jf Amerigo had
intentionally falsified the dates of his voyages, he would have brought
them into agreement with each other, and not have made the first g0
terminate five months after the sccond hegan  The confnsion of datos
in the many different translations of his voyages is not to be attnibuted
to him, a8 he did not himself publish any of these accounts. Such con-
fusions of figures were, besides, very ently to be met with in
writings printed in the sixtecnth century, Oviedo had been present, as
one of the Queen's gum, at the audience at which Ferdinand and Isabella,
in 1498, received Columbus with much pomp on his return from his finst
voyage of discovery. Ovicdo has three {imes stated im print that this
audience took place in the year 1496, and even that America was dis-
¢overed in 1491, CGomare had the <ame printed, not in numerals but in
words, and placed the discovery of the tierra firme of America in 1497,
in the very yoar, therefore, which proved so fatal to Amerigo Vespucei's
reputation. (Hzamen crt. t. v.pp. 196-202.) The wholly irreproachable
eonduct of the Florentine, (who never attempied to attach his name to
the new ¢ontinent, but who, in the grandiloquent accounts which he
addressed to tho Confalionere Piero Goderini, to Pierfrancesco de’
Medici, and to RQake René II, of Lorraine, had the misfortunc of
drawing upon himself the attention of posterity more than he deserved)
I8 most positively proved by the lawsuit which the fiscal anthorities
earried on from 1508 to 1527 against the hefrs of Christopher Columbus,
for the purpose of withdrawing from them the rights and privileges
which had been granted by the crown to the admiral in 1492, ~Anecrigo
entervd tho servico of the state as Pilvto mayor, in the same year that
the lawsuit began Ho lived at Seville during four years of this suit, in
which it was to be decided what parts of the new continent had been first
resched by Columbue, The most miserable re found a hearing, and
eonverted into suhjects of accusation by the fiscal ; witnessen were
for at Bt. Domingo, and all the Bpanish ports, at Moguer, Palos,

Seville, and even under the oyes of Amerigo Vespucei and his nephew
The Mundus novus, pi?i'ntd T(ﬁl:nn“!&mer, at Augsburg,

i

£

Jonn,

fn 1504 ; the Raccoltn di Vicemsa, (Mondo novo ¢ i novament:
l.dm da A Derieo Vespuzio Fiorentino,) by Al Zorzi, in 1507,
N

of Martin Waldseedmtiller (Hylasomylus) had
g b
us »
% : . udelphay

ascribed 1o Fracanzio di Montalboddo; and the Quatuor _
plalsed by J Vadius in & lotter addressed %0 R
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portant influence on the pélitical institutions, the ideas and

Agricols from Vicuna, in 1512; and yot the porson to whom widely-

cirenlated writings in Germauy, Franco, and Italy, attributed a
of discovery in 1497, to the tierra firme of 1’aria, was neither cited by tﬁ
fiscal as & witneas in the lawsuit which had been begun in 1508, and was
continued duﬁnfi, nineteon years, nor was he cven spoken of ss the
predecessor or the opponcni of Columbus. Why, after the death of
Amerigo Vospucei (820d Feb. 1512, in Seville), was not his nephew,
Juan Vespueci, callod upon to show (as Martin Alonso, Vicente Yafiez
Pinzon, Juan dela Cosa and Alonso de lojeda had done) that the coast
of Paria, which did not derive its importance from its being “pazt of the
main land of Asia,” but on account of the productive pearl fishery in ity
vicinity, had been already reached by Amcrigo, before Columbus landed
there on the 18t of August 1498, The disregard of this mest important
testimony is inexplicable if Amerigo Vespucei had cver boasted of
having made a voyage of disgovery in 1497, or if any serivus import had
boonattached at that time to the confuscd dates and mistakes in tho print-
ing of tho “ Quatuor Navigationes.” "The great and still unprinted work
of a friond of Columbns, Fra Bartholomé de Ias Casas (the Hisforia
general de las Indias), was writien, a8 we know wiih certainty, at
very difforent periods. 1t war not begun nntil fifteen years after the
death of Amerigo in 1527, and was finished in 1559, seven ycors before
the death of the aged suthor, in his 92nd year. Vraisc and bitter blame
aro strangely mingled in it. We seo that dislike and surpicion of frand
sugmented in proportion as the fare of the Florentine navigator spread.
Tu the preface (I’rologo) which was written first, Las Casas says;
* Amerigo relaies what he did in two voyages to pur Indics, but he
appears to have passed over many circumstances, wl&lher designedly (4
saviendas) or because he did not attend to them. This circumstance has
Jod somoyto attribute to him that which is duc to others, and which
ought not to be taken from them.” Tho judgmont pronounced in the
1st book (chap. 140) is equally moderate: “tlere 1 must speak of the
injustice which Amerigo, or perhaps those who printed (6 los gue smpri-
mséron) the Quatuor Navigationes, appear to have commitied towards
the Admiral. To Amerigo alone, without naming any other, the dis-
covery of the continent is secribed. Ile is-also said to have placed the
name of America in maps, thus sinfully failing to the admiral, As
Amerigo was learncd and had the power of writing eloquently (ers
latino y clogquente), he represented himself in the -letter to King
René as the leader of Hojeda's: expedition; yet he was only one of the
4ocamen, although experienced in ip and learned in cosmo-
, grapby (hombrsmkndidomlaawmdalamp“Masw
hia) . . In the world the belief prevails that he ‘was the fivst

to set foot on the woainiand. If he purposely gave c to this
helief, it was wickedness; and if it was not done in it
looks like it (tlara pareze la falsedad: y oi fué de industria hecha

maldad grandefué; y ya que no io fuese, al menos parezelo). . .
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of those nations who the eastern shores of the
Atlnnho, the boundaries of whi S)}:ﬂ to be constantly
brought ncarer and nearer to one ano (8ec my Eramen
erit. de UIlist. de la Géographie, t. iii. pp. 154—168 and
235-221.)

is a8 having sailed in the year 7 (1497): a ata
m“mto have been only an oversight in wdﬁng,"ﬂ
intentional false statement (parcze aver avido yerro de peudola y
malicia), because ho is stated to have returned at the end of cighteen
months. The foreign writers call the country Ameriea; it tto becalled
Columba.” This passage shows clearly that up to that time Las Casas
had not decnsed Amerigo of luwmg himself brought the name 4America
into ussge. He says, an tomado los escriptores esirangeros de nombrar
la nuestra Tierra America, como st Americo solo y no otro con &
antes que lodos la oviera descubierto, In lib. i. cap. 164-169, and in
Yb ii. cap. 2, of the work, his hatred is fully expressed; nothlng is now
attributed to erroncous dntea, or to the partiality of foreigners for
Amerigo; all is intentlonal dezeit, of which Amerigo himself is guilty
(de sndustria lo hizo . ersissté en el engaiio . . . de folsedad cstad
claramente ommmdo) ﬂuﬂwlome de las Casas tnkos pains, more-
over, in two passages to show especially that Amerigo, in his accounts,
ed the succession of the occurrences of his first two voyages, placing
t.hingswhwhbelongedto the second voyage In the first, and vice
1t scems veri strange to mec that the accuser does not n.ppear
to hve felt how the weight of his accurations is diminished by th
circumstance that he himeelf speaks of the opposite opinion, and of tho
hoklng - u;'i;ifl h fadwll,'ﬁ "o‘a“}m‘:,‘;?m‘”""?:“ ill;lydil:seis
at c ¢ iev ty and hosti 3
!e:tiuei and himself. “I cannot but wonder,” says Las Cusas
(cap. 164) “ that Hornando Colon, & clear-sighted man, who;*as I cer-
tainly know, had in his hands Amerigo’s accounts of his travels, should
nothave remarked in them any deceit or injustice towards the Admiral.”
$ I had a fresh opportunity, a few months ago, of examining
txmmrlpt Bartholomé de las Casas, I would wish to em-
in long noto what I did not employ in 1839, in my Hramen
, B v. pp. 178-217. Tho conviction which I then oxpresred, in
volumo, 217 and 224, has remained unshaken. “ Where
designation oontinent geperally a8 such, and con-
t.he many ages, pregents itself to us as & monwment
usﬁee, it il mtuul that we ghould at first sight attribute
toﬂlopmwho would appear most interested in the matter.’
of the documentary evidence has, however, shown that
in the prum instayce is devoid of foundation, and that
originated in & disfant reglon (as for instance
Gmmy). mny concurrent cirenmatances which
all suspicion Vespucel. Here historical a'ltidln

jgsgﬁﬁ‘
255
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GREAT DISCOVERILS IN THE HMEAVENS BY THE APPLICA.
TION OF THE TELESCOPE.— PRINCIPAL EPOCHS IN
THE HISTORY OF ASTRONOMY AND MATHEMATIOS,
FROM GALILEO AND KEPLER TO NEWTON'AND LETBNITZ.
~=LAWS OF THE PLANETARY MOTIONS AND GENEBAL
THEORY OF GRAVITATION.

AFrTER having endeavoured to enumerate the most distinetly
defined periods and stages of development in the history of
the eontent:‘;;laﬁon of the universe, we have to
delineate the cpoch in which the civilized nations of one
hemisphere became acquainted with the inhabitants of the
other, The period of the greatest discoveries in space over
the surface of our planet was immediately succeeded by the
revelations of the telescope, through which man may be said
to have taken possession of a cousiderable portion of the
heavens. The application of a newly created organ—an
instrument posscssed of the powpr of picrcing the depths of
space—calls forth a new world of idcas. Now began a brilliant

stops, for the ficld of unknown causes and possible moral contingencies
does not come within the domain of positive history. Wo here find a
man, who during a long life enjoycd the estcem of his contemporaries,

* raised by®his attainments in nautical astronomy to an honourable
employment. The coucurrence of many fortuitous circumstances gave
him a colebrity which has weighed upon his memory, and helped to

+ throw discrodit on his character. Such a position is indeed rare in the
history of human iniefortunes, and affords an instance of a unseral stain
deepened by the glory of an fllustriousname. 1t seems most desirublo, to

, examine, amid this mixture of successand edversity, what is owing to the
avigator himself, to the accidental errors arising from a hastysupetvision
of his writings, or to the imdiscretion of dangerousfriends.” Co cus
Fhimself contributed to this dangerous vslebrity; for he also ascribos the
discovery of the new part of the giobe to Vespucel. Tn discussing the
 cenirum gravitalis” and “ cenfrum magni ia” of the continent, he

; “magis id crit clarutn, si addentur insule sslate nostrs sub Hispa-
nisrum Lusitaniseque Y'rincipibus repertee et preesertim America ab
inventore denominsta navium preefecto, quem, eb incomperiam Sml

adbuc magnitudinem, alterum orbem terrarum putamt” (I

Copernici de Revolutionibus orbium calestium, libri sex, 1643, p. 2,63,
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age of astronomy and mathematios; and in the latter the
long series of profound enquirers leading us on to the  all
transforming” Leonhard Euler, the year of whose birth, (1707)
is 80 near that of the death of Jacques Bernouilli.

A fow names will suffice to give an idea of the gigantio
strides with which the human mind advanced in tho seven-
teenth century, especially in the development of mathematieal
induction, under the influence of its own subjective force
rather than from the incitement of outward circumstances.
The laws which control the full of bodies and the motions of
the planets were now recognised.  The pressure of the
atmosphere; the propagation of light. and its refraction and
polarisation, were investigated. Mathematical physics were
created, and hased on a firm foundation. The invention of
the infinitcsimal caleulus characterises the close of the
eontury; and strengthened by its aid, human understanding
has been enabled, during the succeeding century and a half,
successfully to venture on the solution of the problems pre-
scoted by the perturbations of the heavenly bodies; by the
polm-isauon and interference of the waves of light; by the
radiation of heat; by eclectro-magnetic re-cntering cnr-
rents; by vibrating chords and swurfaces; by the capillary
attraction of narrow tubes; and by many other natural phe-
nomena.

Henceforward the work in the world of thought p
uninterruptedly, cach portion continually contributing its aid
to the remainder. None of the calier gerns are stiflggl. 'With
the abundanee of the materials to be elaborated, strictness in
the micthods wnd improvements in the iustruments of obser-
vation are simultancously increased. We will here limit
ourselves more especially to the seventeenth century, the age
of Kepler, Galileo, and Bacon, of Tycho Brahe, Descartes and
Huygens, of Fermat, Newton, and Leibnitz. The labours of
these distinguished enquirers arc so generally known, that
slight references will be sufficient to point out those portions
by whish have most brilliantly contributed to the

t of cosmical views.

‘We have already shown® how the discovery of telescopic
vision bthceye——thaorynoftheuensuouxeonmnpﬂ-
tion of the tuiverse—a power from whose limits we are still

* e Oosmow, p. 67,  *
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far removed, and which in its first feeble beginning, when
scarcely magnifying thirty-two lincar diumcters,* was
cnabled to penetrate into depths of space which umtil then
had remained closed to the eyes of man. The cxact know-
ledge of many of the heavenly bodics which belong to our
solar system, the eternal laws which regulate their revolution
in their orbits, and the more perfect insight into the true
structure of the universe, are the characteristics of the age
which I am here delineating. The results uced by this
epoch determine the principal outlines of the great ng
picture of the (‘osmos, and add to the carlier imestigated
contents of terrestial space the newly acquired knowledge of
the contonts of the celestial regions, at least with reference to
the well-organised arrangement of one planslary group. In
my desire of assuming only gencial views, I will confine
myself to the consideration of the most important objects of
the astronomical labours of the seventeenth century. I would
here refer to thewr influence in powerfully inciting to great
and unexpected wmathematical discoveries, and to more
comprehensive and grander views of the universe.

I have already remarhed that the age of Columbus, Gama,
and Mugellan—the age of srest maritime enterprives—coin.
cided in a most wonderful mauncr with many great cvents,
with the awakening of a feeling of religious freedom, with the
development of nobler scutiments for art, and with the diffu-
sion of the Copernivan views regarding the system of the uni-
verse, Nicolaus (Yopernicus (who in two letters still extant calls
himself Koppernik,) had alrcady attained his twenty-first year,
and was engaged in making obscrvations with the astroriomer
Albert Brudzewski, at Cracow, when Columbus discovered
Amenica. Hardly a year after the death of the great disco-
verer, and after a six years’ residence at Padua, Bologna, and
Rome, we find him retwrned to Cracow, and busily engaged
in bringing abont & thorough revolution in the astronomical
views of the universe. By the favowm of his uncle, Lucas

# # The telescopes which Galileo constracted, And others-of which he
made use for observing Jupiter's satellites, the phases of Venus, and the
solar spots, possossed the gradually incressing powors of magnif) X
peven, and thirty-two linear diatheters, but they never had a *
Pm' (Arago, in the Annuaire du Burcau des Longitudes pour

an 1842, p. 268)
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‘Waisselrode of Allen, bishop of Ermland, he was nominated,
in 1510, canon of Frauenburg, where he laboured for thirty-
on the completion of his work, entitled De Revo-

W orbium celestium*® Tho first printed copy was
brought to him, when, shattered in mind and body, he was
E-:puﬁ.ng himself for death. Ile saw it and touched it, but
is thoughts were no longer fixed on earthly things, and he
died—not as Gassendi says—a few hours, but several days
afterwards (on the 24th of March, 156131). Two years earlicr.

* Westphal, in his Biographie des Copernicus (1822, 8. 38), dedicated
to the great astronomer of Konigsberg, Bewscl, calls the Bishop of
Ermland Lucas Watzelrodt von Alien, 28 does also Gassendi. Acco:
to explanations which I have very recently obtained, through the kind-
nees of tho learned historian of Prussia, Voigt, Director of the Archives,
“the family of the mother of Copernicus is called in original documents
‘Weiselrodt, Weissclrot, Weiselrodt, and most commonly Waisselrode.
His mother was undoubtedly of German descent, end the fawily of
Waisselrode, who were originally distinet from that of ven Allen,
which bad flourished at Thorn from the beginning of the 15th centary,
probably took the latter uamo in addition 1o their own, through
adoption, or from family connections.” Sniadecki and Cazynski,
Kopernik et ses Travaur, 1847, p. 26) call the mother of the great
18 Barbara Wasselrode, and state that rhe was married at
Thorn, in 1464, to his father, whose family they believe to be of
Bohemian origin. The name of the astronomer, which Gassendi writes
Tornsus Borussur, Westphal, and Crynksi write Kopernik, and
Krzyzianowski, Kopirnig. In a letter of the Bishop of Ermland,
Martin Cromer of Heilsberg, daied Nov. 21, 150, it is said, * Cum
Jo. (Nicolaus) Copernicus vivens ornamento fuerit, atque céiam nunc
post fata sit, non solum huic ecclesier, verum ctiam toti Prussize patries
suee, iniquam esse puto, eum post obitum carcre Lonor escpulchri siva
monumenti.”
4+ Thus Gassendi, in Nicolai Copernici Vile, appended to his
biography of Tycho, (Tychonis Brakci Vita, 1655, Hage: Comitum,
}1. 320: “codem die et horis non multis priusquam animam efflaret.”
t is only Schubert, in his 4 stronomy, th. i. & 115, and Robert Small,
in the very learned A4eccount of the Astronomical Discoveries of Kepler,
1804, p. 92, who maintain that Copernicus died “a few days after the
:Fpunnm of his work.” This is also the opinion of Voigt the Direstor
the Archives at Kinigsberg; because, in a letter which George Donner,
canon of Brmland, 'wrote to the Duke of Prussia shortly after the death }
of Copernious, it is eaid, that “the estimable and worthy Doctor
Nicolnes Koppernick sent forth his work, like the sweet song of the
swan, 3 short time before his depu-t.uro from this life of sorrows.”
to.the ondinarily roceived opinion, (Westphal, Nikolaus
Kopernikus, 1823, . 73 and & 82)) the work was begun in 1507, and
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an important part of his theory fiad becn made known
the publication of a letter of one of his mosi zealous pupils
and adherents, Joachim Rhmticus to Johann Schoner, Pro
fessor at Nuremberg It was not, however, the propagation
of the Copernican doctrines, the renmewed opinion of the
existence of one central sun, and of the diurnal and annual
movement of the emth, which somewhat more than half
a century after its first promulgation led to the brilliant as-
tronomical discoveries tgnt characterise the commencement
of the seventeenth century; for these discoveries were
the result of the accidentul invention of the teleseope,
and were the means of at once perfecting and extencCing
the doctrine of Copernicus. Confirmed and extended by
the results of physical astronom({ (by the discovery of
the satellite-system of Jupiter and the phases of Venus)
the fundamental views of Copernicus have indicated to
theorctical astronomy paths which could not fail to lead to
sure results, and to the solution of problems which of noces-
sity demanded, and led to a greater degree of perfection in
the analytic caleulus. While George Peurbach and Regio-
montanus (Johann Muller, of Konigsberg in Franconia) exer-
cised a beueficial influence on Copernicus and his pupils
Rhmticus, LBeinhold, and Mostlin, these in their turn in-
fluenced in a like manner, although at longer intervals of
time, the works of Kepler, Galilco, and Newton. These are
was 80 far completed in 1530, that only a few corrections were
subsoquenily added. The pubheation was hastened by a lctter from
inal S¥honberg, written froin Rome in 1536. The cardinal wishes
to have the manuscript copied and sent to him by Theodor von Reden,
Wo learn from Copernicus himuelf, in his dedieation to Pope Panl IIL,
that the performanco of the work has lingered on into &ee guartum
novennium. 1f wo remember how much time was required for print-
ing a work of 400 pages, and that the great man died ir®May, 1548, it
may be conjectured that the dedication was not written in the last-
,mmed year, which, reckoning backwards thirty-six years, would not
ve us a later, but an carlicr year than 1507. Herr Voigt doubts
ther the aqueduct and hydraulic worky at Frauenburg, generally
ascribed to Coﬁp:micua, wero really exccuted in accordance with his
designs. He finds that, so late as 1571, a contract was concluded be-
“fm the Chaptor and the “skilful master Valentine Lendel, managor
the water-works, at Breslau,” to bring the water to Frauenburg, from
the mill-ponds to the houses of the canond. Nothing is said of any
provious waterworks, and those which exist at present cannot have been

commenced until twenty-eight years after the th of Copergioua,
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the ideal links whielr connect the sixtcenth and soventeenth
centuries; and we cannot delineate the extended astronomical
views of the latter of these epochs, without taking into consi-
deration the incitcments yielded to it by the former.
An erroncous opinion unfsrtunately prevails even in the
t day,* that Copernicus, from timidity and from appre-
ension of priestly perscention, advanced hus views regarding
the planctary movement of the carth, and the position of the
sun in the centre of the planctary system as mere hypotheses
which fulfilled the objeet of submitting the orbits of the hea-
venly bodies more conveniently to calculation, “but which need
not necessarily cither be true or even probable.”  These sin-
gular words certainly do occur in the anonymous preface}

* Dolambre, Histoire de I Astronomie Moderne, 1. i. p. 140,

+ “ Nequne enim necesse est, cus hypotheses csse veras, imo ne veri-
similes qunidem, sed sufficit hoe unmn, si calenlmn observationibus con-
gruentem exhibieant,” says the preface of Usiander. “ The bishop of
Culm, Tidemann (ise, a native of Dantzig, who had for years urged
Copernicus to publish his work, at last reccived the manuseript, with the
permission of baving it printed fully in accordance with his own free
Klensure. He sent it hirt to Rheeticus, Professor at Wittenberg, who

ad until recepily been living for 8 long time with his tercher at
Frauenburg. Rhreticus considered Nuremberg ag tho most snitable
place for its publication, and entrusted the superintendeuce of the

infing to Professor Schoner and to Andreas Osiander.” (Glassendi,

ita Copernict, p. 319.) The expressions ol praise pronounced on the
work, at the cjose of the preface, might be suflicient, to show without the
express testimony of (lasrendi. that the preface was by another hand,
Osiander has used an expression, on the title of the first edition, (that of
Nuremberg, 1543,) which is always carefully avoided in all the writings
of Copernicus, “motus stellarum novis insuper ac admirubilibus bypo-
thesibus ornsti,” together with the very ungentle addition, *Igitur
stadiose Jector, eme. lege, frucie.” In the necond Basle edition of
1566, which L havc very earcfully compared with the first Nuremberg
edition, there is no Jonger any reference in the title of the book 1o the
“admirable hypothesis:” but Osianders Prefatruncula de JHypothe +
&tbus hujus Operis,” as Gassendi calls the intercalaled preface, is pre-*,
sorved. That Osiander, without naming himself, meant o show that\
the Prayhituncula was by a difierent hund from the work itself, appears
very evident, from the cireumstance of his designating the dedication to
Paul 111. as tho “ Prefatio Authoris.” 'The first cdition has only 10¢y
Jeaves; the second 18, on nccownt of the Narratio Prima of the astro
nomer George Joachim Rhaticus, and a letter addressed to Schoner,
whioch, as T bave remarked in the text, was printed in 1541 by the in-
ternnﬂon‘of the mathomatician Cassarus of Basle, and gave 1o the
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attached to the work of Copernicus, and inseribed De Hypo-
thesibus hyjus operis; but they ave quite eontrary to the
opinions expressed by Copernicus, and in direct contradiction
with his dedication to Pope Iaul ITI. The author of these
E:fstory remarks was, a8 Gnssendi most cxpressly says, in

is Life of the great astronomer, a mathematician then living
at Nuremberg, and named Andrcas Ossiander, who, together
with Schoner, superintended the printing of the work De
Rerolutionibus, ami who, although hc makes no express decla-
ration of auy religious scruples, appears nevertheless to have
thought it expedient to speak of the new views as of an
hypothesis, and, not like Copernicus, as of demons.raterd
truth.

The founder of our present system of the universe (for
to him incontestibly belong the most important of it,
and the grandest features of the design) was almest more
distinguished, if possible, by the intrepidity and confidence
with which he expressed his opinions, thun for the knowledge
to which they owed their origin. Ile deserves to a high
degree the fine eulogium passed upon him by Kepler, who, in
the introduction to the Rudolphine Tables, says of him,
» Vir fuit marimo ingenio et quod in hoe exercitio (combating
prejudices) magni momenti est, animo liber.”” “When Coper-
nicus is deseribing, in his dedication to the Pope, the ongin
of his work, he docs not scruple to term the opinion gonerally
expressed amongst theologians of the immobility and central
position,of the earth * an absurd acioama,” and to attack the
stupidity of those who adhere to so crroneous a doetrine.  © If
oven,” he writes, “ any cmpty-headed babblers (uarasohdyor)s

learned world the finst accurate knowledge of the Copernican system.
Rhoeticus had resigned his profersionsl chair at Witlenberg, in order
that he might enjoy the instructions of Copernicus at Fraucuburg itself.
(Uompare, on there gubjects, Gassendi, pp. 310—319.) The explana-
tion of what Osiander was induced to add from timidity, is given by

ndi: “Andrcas porro Osiander fuit, qui non modo operarum
tuspector ((he superintendewt of the printing) fuil, sed Preefatiunculam
smogue ad lecloremn (tacito Jicet nomine) “do Ifypothesibus operis
adhibnil. Fjus in ea consilim fuil, ut, tametsi Copernicos Motum
Terree habuisset, non solum pro Hypothesi, sed pro vero etiam placite,
ipse tamen &d rem, ob illoy, qui hine offonderontur, lenicndam, excw
satum cum faceret, quasi talem mnoturs uon pro dogmate, sed prs
Hypothesi mera assumpsisset,” .
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ignorant of all mathematical scicnce, should take upon them-
selves to pronounce judgment on his work through an inten-
tional distortion of any in the holy Scriptures
ter aliguem locum scripture male ad suum propositum
fum,) he should despise so presumptuous an attack. It
was, indeed, universally known that the celcbrated Lac-
tantius, who however could not be reckoned among mathema-
ticians, had spoken childishly (pueriliter) of the of the
earth, deriding those who held it to be spherical. On mathe-
matical subjects one should write only to mathematicians In
order to show that, deeply penetrated with the truth of his
own deductions, he had no cause to fear the judgment that
might be passed upon him, he turned s prayers from a
remote corner of the earth to the head of the Church, begging
that he would protcet him from the ascanlts of calumny, since
the Church itself would derive advantage from his investigations
on the length of the year, and the movements of the moon.”
Astrology and improvements in the calendar long procured
protection i‘;r astronomy biz'om the secular and I:ccglesmst“rxgld
powers, as chemistry and botany were long estecmed as
subservient auxilianes to the stenee of medicine. pey
Tho strong and free expressions employed by Copernicus
sufficiently refute the old opinion, that he advanced the
system which bears his immortal name as an hypothesis con-
venient for making astronomical calculations, and one which
might be deyoid of foundation * By no other arrangement,”
he exclaims with entMusiasm, “have I been able to, find so
admirable a szmmvtry of the universe, and so harmonious a
connection of orbits, as by placing the lamp of the world,
(lucernam rmmid::;‘)B t{xe sun, in emidtl:e o:"tll::llmnuﬁlﬁﬂ temple of
nature asona ki throne, ruling famuly of circling
stars that revolve Zrountl him (creumagentem guybomam as-
trarum famsliam.)"* Even the idea of universal grawitation or

* Quis enim in hoc pulcherrimo templo lampadem hanc in alio vel
meliorl loco pomeret, quam unde totum mmul posmit illuminare? 8i-
quidem non nepte quidam Jucernam mundy, aln mentem, alu rectorem
vocant. mm vastbilem Deum, Sophochis Electra intuentem !
omnia, Ita tanquam ip solio regali Sol remdens circuma-

gubernat Astrorum fumhsm Tellus quoque mimme fravdatar
ministerio, sod ut Axistoteles de ammahbus sat, maximam Luna

cum terrs cognationem habet. Concepit interea s Solo term, et im-
pregush agnuo parte. Invenimus igitur sub ha¢ ordinations admi
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attraction (appefentia quedam naturalis partibus indita) towards
thoe sun as tho cemtre of the world (centrum mundi,) and
which is inferred from the force of gravityin spherical bodies,
seems to have hovered before the mind of this t man, af

is a remarkable in the 9th of the
mpﬂf)}? Revolution s'bu:.'gamge e
On idering the different stages of the development of

cosmical contemplation, we are able to trace from the earliest
ages faint indications and presentiments of the attraction of
masses, and of centrifugal forces. Jacobi, in his researches on

randam mundi symmetriam ae certum harmonis nexum motus et mag-
nitudinis orbium : qualis alio modo reperiri non potest. (Nicol. Copern.
De Revol. Orbium Coslestium, 1ib. i. cap. 10, p. 9b.) In this passage,
which is not devoid of poetic grace and elevation of expression, we recog-
nise, a8 in all the works of the astronomers of the 17th century, iraces of
long acquaintance with the beauties of classical antiquity, C
had in mind Cie. Somn. Scip. . 4; Plin. ii. 4; and Morcur. Tris-
mog., lib. v. (ed. Cracov, 1586,) pp. 195 and 201. The allusion to the
Electra of Sophorles is obscure, as the sun is never anywhere
termed “all-sceing,” a3 in the Miad and tho Odyssey, and also in the
Choephore of Eachylus, (v. 980,) which Copernicus would not probably
have called Klectra. According.4o Bickh's conjecture, the allusion is
10 be ascribed to an imperfect recollection of verse 869 of the dipus
Coloneus of Sophocles. It very singularly h}pens that quite Iately, in
an otherwise instructive memoir (Uzynski, Kopernik et ges Travaus,
1847, p. 102), the Hlectra of the tragedian is confounded with electric
eurrenis. The passage of Copernicus, quoted above, is thus rendered :
“If we take the sun for the torch of the uni for ita spirit and its
* guide—if JTrismegistes call it a God, and i'f‘g:i)hoe!u considor it to
an electrical power which animates and eontemplates all that is con-
tained in creation "
* Pluribus ergo existentibus cenéris, de centro quoque mundi non
temere quis dubitabit, an videclicet fuerit istnd fnvibt.il terrensm, an
alind. Eqnidem existimo, gravitatem non gliud esse, quam appeten-
tiam quandam naturalem partibus inditam a divim_proﬁdenlél; officis
unjversorum, ut in unitatem integritatemque suam’ sese con in
. formam globi cotuntes. Quam affectionom credibile est etiam Soli,
Luns, ceterisque errantium fulgoribus incsse, ut cjus effeacia in ea qua
se repreesentant rotunditate permaneant, quee nihil maultis modis
suos efficiunt circnitus, Bi igitur et terra faciat alios, utpote secundam
<centrum (mundi), necesse erit cos esse qui similiter extrinsecus im
‘bnnml 8] t, in quibus invenimmns annuum oirenitum.——JFpee
m | medium mundi putabitur possiders, que omnin ratio
qriiat -;luo:(lllslibl invicem lnae‘:lunt. otm toﬁmhmcnhm:
modo rem 1§ ambobus (ut t) odulis inapleiamos.
(Copern, De Revol, nrm., lib.2i. qu.O,p. b)
Y
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the mathematical knowlodge of the Grecks, (uhfortunately
still in manuseript,) jm‘ig commentson * the profound consi-
deration of nature evinced by Anaxagoras, in whom we read
with astonishment a pnssage, asserting that the moon, if 1ts
centrifugal force ceused, would fall to the carth like a stone
from a sling.”*

I have already, when speaking of acrolites, noticed similar
expressions of the Clazomenian and of Diogenes of Apollonin
on the * cessation of the rotatory force.”t DPlato truly had a
clearer idea than Aristotle of the attractive force exerciscd by
the earth’s centre on all heavy masses 1emoved from it, for
the Stagyrite was indeed acquuinted, like Iipparchus, with
the acceleration of falling bodics, although he did not correetly
understund the cause. In Plato. and aceording to Democy.tus,
attraction is limited to bodies having an affinity for one ano-
ther——or, in other words, to thosc in which there eaints a
tendency of the homogeneous clementary substances to combine
together.} John Philoponus, the Alexandrian, a pupil of Am-
monius, the son of Hermias, who probably lived i the sixth
century, was the first who ascribed the movement of the hea-
venly bodics to a primitive impulse, conneeting with this idea

* Plut, de jacie in orbe Lune, p. 923. (Compare Ideler, Mcterologia
velerum Grecorum et Romanorum, 1832, p. 6.) In the pasage of
Plutarch, Anaxagoras is not named; but that the latter applicd the
same theory bf “ falling where the force of rotation had been intermitted”
to all (the material) coldtinl bodies, is shown n Diog L.\%rl u 12,
and by the muny passages which I have collected (p 122... ° Compare
also Aristot. de Calo, ii. 1, p 284, a. 24, Behker, and a 1cmarkable
of Simplicius, p. 491, b, in the Scholia, accordme to the
edition of the Bierlin Academy, wheie the *“non-falling of heavenly
" is noticed “when the rotalory foice predominates over tha
setual falling force or downward attruction.” With ihese ideas, which
also partially belong to Empedocles and Democritus, as well as 10
.&,nl?mml may be conmected the instanco adduced Ly Sunplicius,
(L c.) “that water in a phial i¢ “ot spilt when the movemont of rotation |
is more rapid thea the downwurd movement of the water,” rij¢ inl 7o
xére vo¥ larug gapdc.

4 Boe Comnos, . 122.  (Compare Letronne, Des opinions cosmogra-,
mmﬁ Ph;;l ¢§c I’E’yuu,‘in the Revue des deux Mond.s, 1884

1 Sod, np’}d!hg olt dkat relates to the ideas of the ancienis on
sttracifom, gravity, and the fall of bodics, the fassagei collected with

diserimipation, by Th, Henri Martin, Ltudes sxr ie
Timds de 1841, t. i, pp. 272280, and 341

il

i
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that of the fall of bodies, or the tendency of all substances,
whether heuvy or light, to rcach the ground# The idep
conccived by Copernicus, and more clearlé by
Kepler, in his admirable work De Stells Murtis, who even
applied it 1o the cbb and flow of the occap, reccived in 1666
and 1674 a new impulse and a more extended application
through the sagucity of the ingenious Robert Ilooke;} New-
ton’ s theory of gravitation, which followed these carlier ad-
vances, presented the grand means of converting the whole of
physical astronomy into a true mechanism of the heavens.}
Copernicus, as we find not only from his dedication to the
Pope, but also from several passages in the work itsclf, had o
tolerable knowledge of the ideas entertained by the ancients
of the structure of the universe. 1ie, howerver, only names
in the period anterior to Ilipparclhus, llicetas (or, as he
always calls him Nicetas,) of Syracuse, Philolaus the Pytha-
, the Timeus of Plato, Ecphantus, Heraclides of Pon-
tus, and the great geometrician Apollonius of Perga. Of
the two mathematicians, Aristarchus of Sumos, and Seleucus
of Bubylon, whose systems cumne most nearly to his own,
he mentions only the first, making no reference to the
second.§ It has often been asserted that he was not ao-

# Joh. Philoponus de ereatione mundi, 1ib. i. cap. 12,

+ He subrequéntly relinquished the correct opinion (Brewster, Mar-
tyrs of Scicuces, 1346, p. 211); but the opinion that there dwells in the
central body of tho planctary nystein —tho sna—a power which governs
the moviinents of the plancts, and that this so'ar force docceases either
as the squaros of the distances or in direct ratio, was cxpressed by
Kepler, in the J/armonices Mundi, completed in 1618,

1 Sce Cuamos, pp. 28 and 456.

§ Sec op. cit. p. b14. The seattered passages to be found in thework of
Copernicus, relating to the Ante-Ilipparchian systemn of the straeture
of the universe are, exclusive of the dudication, the followiug :—lib. i,
cap. 5and 10; lib. v. cap. 1 and 3 (ed princ. 1548, p. 3,b; 7,b; & b;
188, b; 141 and 141, b; 179 and 151, b). Everywhere Copernicus
shows a predilestion for, and a very accurate acquaimtance with, the
views of the 'ythagoreams, of, to apeak less definitely, with those which
were attributed to the mowt ancient among them. Thus, for instance,
he was asquainted, us may be seen by the boginning of the dedies-

' tion, with the letter of Lysis to Hipparchus, which, indeed, shows that
the ltalian school in its love of mystery, Intended only to communicate
ita opinions to friends, “ as had also at firut been the purpose of OCopee.
niens.” The age in which Lysis Iiv;d is somewhat uneertain ; he 4s

2y
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uainted with the views of Aristarchus of Samos, regarding
central sun,'and the condition of the earth as a planet,
because the lArmarim, a:f(:e:ﬂ lntl:e ggtl:er Y&}u of Arlt;himedes,
2] only one year i th, a whole cen
m invention of the art of printing; but it is forgohtg
that Copernicus, in his dedication to Popc Paul III., quotes a
passage on Philolaus, Ecphantus, and Heraclides of
Pontus, from Plutarch’s work on Zhe Opinions of Philoso-
phers, (IIL. 18) and thercfore that he might have read in the
same work (II. 24), that Aristarchus of Samos regards the
sun as one of the fixed stars. Amongst all the opinions of the

sometimes spoken of a8 an immediate disciple of Pythagoras himself;
sometimes, and with more probability, as a teacher of Epaminondas
(Bockh, Philolacs, s. 8—15). The letter of Lysis to Hipparchus, an
old Pythagorean, who had disclored the sccrets of the sect, is, like
many similar writings, & forgery of later times. It had probably be-
come knowa to Copernicus from the collection of Aldus Manutius,
Epistola dwersorum plilosophoruin (Rome, 1494), or from a Latin
translation by Cardinal Bessarion (Venet,1516). In the prohibitién of
CUopernicus’ work, De Revolutionibus, in the famous decree of the Con-
yregazione deld Indice of the 5th of March, 1616, the new Rystem of
the universe is expressly designated as “falsa illa doctrina Pythagorica,
Divinse Seripturee omnino adversans,” The important passage on
Aristarchus of Samos, of which I have spoken in the text, occurs in the
Avenarius, p. 449 of the Paris edition of Archimedes of 1615, by
David Riyaltus. The editio princcps is the Basle edition of 1544, apud
Jo. Hervaginnl. The passage in the Arenarius says, very distincily,
that “ Aristarchus had confuted the astronomers who supposed, the carth
to0 be immoveable in the centre of the universe. The sun, which con-
stituted this centre, was immoveable like the other stars, while the carth
vevolved round the sun.” In the work of Copernicus, Aristarchus is
twice named, 691 and 79, without any refercnce being made to
his system. Ideler, in Wolf and Buttmann's Museum der Alterthum’s-
Wi (Bd. ii. 1808, 8, 452), asks whether Copernicus was ac-

ted with Nicolaus de Cusa’s work, De docta fgnorantia. Tho first

edition wag indced published in 1514, and the expression “jam
nobiy manifestum est terram in veritate moveri,” from a platonising
wﬂnﬂ,nlghtoerhi:ll{ have made some impression on the Canon
of (Whewell, Philosophy of the Inductive Sciences, vol. ii.

348); but & fragment of Cuse’s writing discovered very recently (1848) ,
Clemens in the library of the Hospital at Cucs, proves sufficiently, as 2

does ths work De venatione m,ag.zs,mwm that
the earth did not mﬁﬂmum. ut that they moved together,
though more dow&?ﬂ'!:ound the constantly changing pole of the uni-
vuo-?.';o(&lm in Qinrdano Bruno, and Nicol. von Cusa, 1847
19 -

.
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ancients, those which to exercise the greatest influence

on the direction ual de t of the ideas of
Copernicus .areexpresud,wnooordmg' vel&pmenamdl, inu
in the encyel

h:}?dic work of Martianus Mineus
written in a half-barbarous language, and in the System of
the World of Apollonius of Perga. According to the opinions
described by Martianus Mineus of Madaura, and which have
been very confidently ascribed, sometimes to the Iigyptians,
and sometimey to the Chaldcans,* the carth is immoveably

* Sco the profound treatment of this subject in Martin, Etides suw
Timée, 1. ii. p. 111 C’oamoyra'phie des Hgyptiens), and pp. 120-138
(Antécédents du Systeme de Copernic). The assertion of this learned
}n’liﬂﬂologist, that the original system of P’ythagoras differed from that of

olaus, and that it regarded the carth as fixcd in the centre of the
universe, does not appear to me to be entirely conclusive (t. ii. pp. 103
and 107). Iwould here eﬁhin myrelf more fully res remark-
able statcment of Gassendi, regarding the similarity of the systems of
cho Brahe and Apollonius of Perga, to whigh 1 havereferred in the text,

e find the following passage in Uassendi's biographies:—“ Mugyaam
§mprimis rationem habuit Copernicus duarum opinionum ,
quarum unam Martiano Capellee, alteram Apolionio Pergaco attribuit,
—_— ‘yollouius solem delegit, circa quem, ut centrum, non #odo Mercurius
et Vonus, verum etinm Mars, Jupiter, Saturnus suas obirent periodos,
dum Sol interim, uti ¢t Luna, circa Terrum, ut circa centiam, quod
foret Affixarum nmundique centrum, movercntur; quee deineeps guoque
opinio Tychonis propemodum fuit. Rationem autem m:ﬁl‘mn harum
opinionum Copernicus habuit, quod utraque cximie Mercurli ac Voneris
circuitiones repreesentaret, eximicque causam retrogradationum, divec-
tionum,estationum in iis apparentium exprimeret et or (Perguei)
quue in tribus Planetis superioribus preestaret.” ( di, Tychonis

ahei Vita, p. 206) My friend the astronomor Gallo, to whom
I applied for information, agrecs with me in thinking that nothing counld
juetify Gassendi's decided statement. * In tho passages” he writes to
me, “to which xyou refer in Ptolemy's Almagest (in the commenge-
ment of Book XIL), and in the works of Copernicus (iib. v. cap. 8,
p. 141,a; cap. 85, p. 179, a and b; cap. 86, p. 181, b), the onjy

uestions considered are the retrogressions and stationary conditions of
tho planets in which Apollonius’ assumption of their revolution ronad
the sun, is indeed referred to, (and Copernicus himsel montions exprgesly
the assumption of the earth’s standing stili) but it cannut be deter-
mined when he bocame acquainted with what e supposes.to hv&:un

in Copernicus, any clear e: tion of such a eystem, or any
wucmpmge{hwhie it may be spoken of. If lib. X, of the
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fixed in a pentral point, while the sun rovolves around it as o
circling planet, attended by two satellitcs, Mercury and
Venus, ch a view of the structure of the world might,
indeed,TEroparethewayforthnt of tho central foree of the
sun, _There is, however, nothing in the Almagest, or in the
works of the ancients generally, or in the work of Copernicus
De Revolutionibus, which justifics the assertion so confidently
maintained by Gassendi, of the perfect resemblance existing
between the Xstem of Tycho Brahe and that which has been
ascribed to Apollonius of Pergn. After Bockh's complete
investigation, nothing farther need be snid of the confusion
of the Copernican System with tha. of the Pythagorean, Phi-
lolous, according to which, the non-rotating ecarth (the
Antichthon or opposite earth, being not in itself'a planet, hut
merely the opposite hemisphere of our planet) moves like the
sun itself round the focus of the world—the central fire, or
vital flame of the whole planctary system.

The scientific revolution originated by Nicolaus Coper-
nicus has bad the rare fortune (setting aside the tomliorary
retrograde movement imparted by the hypothesis of Tycho
Drahe) of advancing without interruption to its object,—
the discovery of the truc structure of 1£e universe. The rich
abundunce of accurate obscrvations furnished by Tycho
Brahe himself, the zealous opponent of the Copernican sys-
tem, laid the foundation for the discovery of thoce cternal
laws of the planetary movements which peparcd imperish-
able renown for the name of Kepler, and which, intetpreted

Almagest should be the only source from whence the complete Tychonie
view is ascribod {0 Apollonins, we may consider that Gaasendi has
gone oo far in hix suppositions, and that the case is precisely the same
t of the phanes of Mcreury and Venus, of which Copernicus
Qib. i. cap. 10, p. 7,b, and o,8,) without decidedly applying them
gystem, Apollonius may, perhaps, 1n o similar manner have
mathematically tho awsumption of the rotrogressions of the
under the idea of a revolution round the sun, without adding
detinite and general as to the truth of this assumption. The
of the Apollonian gystem, described by Gaasendi, from that of
would exfy be, ihat the Tatter likewise explained the tnequalities
movements. The remark of Robert Small, that the idea which
the baals of Tychio's aystemn was Dy no means unfamiliar to the
of Copernicus, but had rather served him as a point of transition
own systom, -appears to me woll founded,”

Hete

i

]
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by Newton, and proved to be theoretically and neccssaril

true, have been transférred into the bright and glorious
domain of thought, as the intellectual recqynition of nature.
It has been ingeniously said, although, perhaps, with too
fecble an estimate of the frce and independent spirit which
created the theory of gravitation, that * Kepler wrote a code
of laws. and Newton the spirit of those laws.»"

The figurative and poetical myths of the P and
Platonic pictures of the universe, changeablc as the fancy
from which they emanated.t may still be traced partially
reflected in Kepler; hut while they warmed and cheered his
often saddened spirit, the{ never turned him aside from his
carncst eourse, the goal of which he reached in the memorable
night of the 15th of May, 1618, tweclve ycars before hia
death.t Copernicus had furnished a satisfactory explana-

* Schubert, Astronomie, th. i. s. 124. In the th'luophm the
Tnductive Sciences, vol. ii. . 282, Whewel], in his Inductive le of

Astronomy, has given an eaceedingly good and complete viow of the

astronomical contensplation of the structure of the universe, from the

earlicst ages to Newton's system of gravitation.

+ Plato iu the ’hadius adopts the system of Philolaus; but in the
Timeus, that according to which the earth i» immoveable in the centre,
and which was subsequently called the Hipparchian, or the Ptolemaie.
(Bockh, De Platontco systemate caclcatium globorum, et de vera indole
astronomie Philolaiee, Pp. s3vi-xxxii.; the same author in the Phi-
lolacs, s. 104-108, Compare also Frics, Geschichte der Philosophie,
bd. i. r. 825-347, with Martin’s Etudes sur Timée, t. ii. pp. 64-92,) The
astronomieal vision, in which the structure of the universe is
at the gpd of the Book of the Republic, reminds us at once of the inter-
calated spherical sysiems of the planets, and of the concord of tones,
“the voices of the Sirens moving in concert with the revolving spheres.”
(Sce on the discovery of the true rystem of .the universe, the
comprehensive work of Apelt, Epochen dcr Gesch. der Menacheit, bd. i.
1845, 8. 205--305, and 379-445.)

1 Kepler, Zarmonices Munds, Libri quingue, 1619, p. 189, “ On the
8th of 1618, it occurred to Kepler, after many unsucoessful
attempts, to compare the rquares of the times of revolution of the

ancte with the cubes of the moan distances ; but he made en error in

is calculations, and rcjested this idea. On the 1§th of May, 1618, he
again reverted to it, and calculatod correctly. The third law of Kepler waa
:lgw ﬁwend.;nd'l‘l;lis dt.ihm'm" and thﬂ;n:e hﬁ‘g to it, pon e with

0 u py period whon this great man, n exposed from early
childhoog to the hardest blows of fute, was striving to save from the tor-
wure and the stake his mother, who, at ﬂ”h?' of seventy years, in-a
trial for witcheralt, which lasted six years, boen accused of pdison.
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om of the a) t revolution of, the heaven of the fixed
stars by tte rotation of the earth round its axis;
and Ly its annual movement round the sun he had afforded
an cqually perfeet solution of the most striking movements
of the planets (their stationary conditions and their retro-

sooond inequality of the planets, The first inequality, or
#he me';lz'l moven'fent of the planets inﬁtl:eir orbits, he left
amexplained. True to the ancient Pythagorean princi&e
«of the perfectibility inherent in ci F movements, Co-
pernicus thought that he required for his structure of the
universe some of the epicycles of Apollonius of Perga, besides
the eccentrie circles baving a vacuum in their centre. Iow-
~ever bold was the path adventured on, the human mind could
not at once cmancipate itself from all earlicr views.

The equal distance at which the stars remained, while the
whole vault of heaven seemed to move from cast to west, had
led to the idea of a firmament and a solid crystal sphere,—in
which Anaximencs (who was probably not much later than
Pythagoras), had conjectured that the stars were rivetted like
‘nails,* Geminus of Rhodes, the cotemporary of Cicero,
«oubted whether the constellations lay in one uniform plane ;

‘mixing, inability of shedding tcars, and of sorcery. The suspicion was
ineressed from {he cireumstance that her own son, the wicked Christo-
mr Keplor, & worker in tin, was her accuser; and that she had been
aght up by an aupt, who was burnt at Weil as 2 witch. Scc an ex-
coedingly interesting work, but little known in foreign conntries, drawn
from newly-discovered manuseripts by Baron von Breitechwert, entitled
« Johann Keppler's Leben und Wirken,” 1881, s. 12, 97-147, and 196.
Aecording to this work, Kepler, who in German letters always signed
his name Keppler, was not born on the 21st Décember, 1571, in the
Imporial town of Weil, as is usually supposcd, but on the 27th of Decem-
ber, 1571, in the village of Magstadt, in Wurtemberg. It is uncertam
w u,’;m btﬁn on the 10th of J(anuary, 1472, or on the
1 'ebruary, , a8 Moutlin aascris, or (according to Czynski) on
the 18th Febraary of the same year. The year of Columbus’ birux)m
yndetermined within nineteen yoars. Ramusio places it in 1430,
W “ﬁﬁ?&d of the discoverer, in 1436, aud the cclebrated histo-
nftor, ,
* Plat,, De pluc, Philos., 1. 18; Aristot. Meteorol, xi. 8; De Celo. ii,

8. Onthe of generally, and on the ret: sphercs
of Am&%m Ideler's Vorlesung 2ber 1828,
L]
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being of opinion that somo were higher and others lower” than
the rest. The idea formed of the heaven of the fixed stars
was extended to th&flnnets; and thus arose the theory of the
eccentric intercala of Eudoxus and Mensechmus, and
of Aristotle, who was the inventor of refrograde spheres. The
theory of cpicycles,—a construction which adapted itsclf most
roadnrl" y to the representation and calculation of the planetary
movements,—was, a century aiterwards, made by 1he acute
mind of Aﬂe nius to supersede solid spheres. Ilowever much
I may incline to mere ideal abstraction, I here refrain from
attempting to decide historically whether, as Ideler believes,
it was not until after the establishment of the Alexandrion
Muscum that ¢a free movement of the planets in spaco was
regarded as possible,’—or whether befqre that period the
intercalated transparent spheres (of which there were twenty-
seven according to Eudoaus, and fifty-five m'eording to Aris-
totle{_.‘ ae well as the epicycles which passed from Hipparchus
and Ptolemy to the middle ages, were regarded generally not
as solid bodies of material thickness, but mercly as ideal
abstractious. It is more certain that in the middle of the
sixteenth century, when the theory of the seventy-seven ho.
mocentric spheres of the learned writer, Girolamo Fracas-
toro, found general approval ; and when, at a later period,
the opponents of Copernicus sought all means of upholding
the Ptolemaje syst(i'm, the idea of the exmtonﬁo f:f solid
spheres, circles, and epicycles, which was especially favoured
the Fathers of the Church, was still very widely diffused.
cho Brahe expressly boasts that his considerations on
the orbits of comets first proved the impossibility of solid
aﬂ:eres. and thus destroyed the artificial fabries. He filled
the free space of heaven with air, and cven helieved that
the rosi medium when  disturbed the revolving
heavenly bodies, might generate tones. The un.imagins.
tive Rothmann belicved it necessary to refute this rencwod
Pyt myth of celestial harmony. :

Kepler's great discovery that all the planets movo round the
,mﬁlnin e]]ipsles,mdthnt emﬁaiézooneﬁefoeiofthem
s cllipses, at length freed the origi systema from

cccentrie circles and all epicycles.* 'lﬁmplanomry structure

* A better Insight Into the free movement of bodies, and into theinde-

pendence of the direction once given to tho earth’s axin, and into the
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of tite world now appeared objectively, and as it were archi-
y, in its simple grandeur ; but it remained for Jsaae
Newton to disclose the play and connection of tho internal
forces which animate and preserve the system of the universe.
We have already often remarked in the history of the gra-
dunl development of human knowledge. that important but
apparently accidental discoveries, and the simultancous ap-
pearanee of many great minds, are crowded together in a
short period of time; and we find this phenomenon most
strikingly manifested in the first ten years of the sevenicenth
oentury; for Tycho Brahe (the founder of modern astronomien.
ealeulations), Kepler, Galileo, ard Lord Bacon, were cotempo-
raries.  All these, with the exception of Tycho Brahe. were
enabled, in the prime of lifc, to benefit by the labours of Des-
cartes and Fermat® The clements of Bacons Instauratio
Magna appeured in the Englich language in 1605, fifteen years
before the Norum Orgunon. The invention of the telescope, and
the greatest discoveries in physical astronomy (viz., Jupiter's
satellites, the sun's spots, the phases of Venus, and the
remurkable form of Suturn), fall between the years 1609 and
1612. Kepler's speculations on the elliptic orbit of Mars,*
were began in 1601, and gave occasion, cight years after, to
the completion of the work cntitled Astronomic nova seu
Plysica_celestis.  ** By the study of the orbit of Mars,”
writes Kepler, “we mnst either arrive at a knowledge of the
scorets of astronomy, or for cier remain ignmant of them.
I have succceded. by untiring and continurd labour, in sub-
ii:cting the inequalities of the movement of Mars to o natural
w.” The generalization of the same idea led the highly-
gifted mind of Kepler to the great cosmical truths and pre-
sentiments which, ten years later, he published in his work
entitled Warmanices Alundi Libri quingue. * I belicve,” he
well observes in a letter to the Danish astronomer Longo-

rotatory and progressive movement of the terreetrial planct in-its orbit,
has freed the original gystem of Copernicus from l.hz amsumplion of &
declination-movemend, or & so-called {hird movement of the earth (De Re-
volut. ord. ocel., lib. 1. ap. ¥1, triplex motus telluris) The parallelism
of the earth’s axis is maintained m the annual revolution round the .
s, in conforpity with iho law of inértia, without the spplication of o

correcting epicycle.
* Delamhm, Hist. de ' Astronomie ancienne, t. il p. 881,
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mortanus, * that mmti and physics are so intimately
associated together, that neither can be perfected without the
other.” The results of his rescarches on the structure of the
eye and the theory of vision, appeared in 1604 in the Para-
bpomena ad Vitelhonem,and in 1611% in the Dioptrica. Thus
were the knowledge of the most important objects in the
pereeptive world and in the regions of space, and the mode
of apprehending these objects by means of new discoveries,
alike rapidly increased in the short period of the first ten or
twelve years of a century which began with Galileo and Kep-
ler, and closed with Newton aud Leibnitz. .

The accidental discovery of the powes of the telescope to
penctrate through space, originated in Holland, probably in
the closing part of the year 1608. From the most reccnt
investigations it would appear that this great discovery may
be claimed by Ians Lippershey, a native of Wesel and a
spectacle-maker at Middleburg ; by Jacob Adriaansz, surnamed
Metius, who is said also to huve made burning-glasses of ice ;
and by Zucharias Jausen.t  The first-named is always called

* See 8ir David Brewster's judgment on Kepler's optical works, in
tho “Martyrs of Science,” 1846, pp. 179-162. (Compare Wilde,
Gesch. der Uptik, 1838, 1h. i. & 152-210.) It the law of the refraction
of the rays of lizht helong to Willebrord Sncllius, professor at Leyden,
(1626), who left it behind him bhuried in his papers, the publication of
ibe law in o trigonometrical formn was, on the other hand, first made by
TNercarley, See Brewster, in the Nosth Britwh Remew, vol. vii. p. 207;
Wilde, Gesch. der Optik, th, 1. 8. 227,

+ Compare two excellent treatises on tho discovery of the telescope,
by Profemor Moll of Utrecht, in the Journal of the Royal Institution,
1881, vol. i. p. 319; and by Wilde, of Berlin, in his Gesch. der Optik,
1888, th. i.8, 188-~172. The work referred to, and writ{en in the Dutch
langnage, isentitled “ Geschiedkundig Onderguek naarde esrsie Uilfinders
der Vernkykers, uit de A unekerningen van wyle den Hoopl, van Swin-
den zamengesield door, G. Moll,” Amsterdam, 183). Albers has given
an cxtraot from this interesting {rcatise in &chumpacher’s Jahru I££
1843, 8. 56-686. The optical instruments with which Jansen farn
Prince Maurice of Nassau, and the Archduke Albert, (the latter
his to Cornelius Drobbel), werc (as is shown, by the letier of tho am!

, sador Boreel, who, when s child, had bu;'atw in the bouse of Jansen,
the spectucle-maker, and who subsequently saw the instraments in the
shop), microscopes eighteen inches in length, “through which smal
objects wore wonderfully magnified when one looked d >wn st thews from
above.” The confusion between the microscope and the teleasope haw
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mintheim_mmntletmo!the Duich ambassador
to the physician Borelli, the author of the treatise, De
vero ¥ snventore (1655). If the claim of priority be
determined by the periods at which offers were made to the
General States, the honour belon? to Hans Lippershey ; for,
on the 2nd of October, 1608, h offered tod{'r.- ent
three instruments “by which one might see objects at a dis-
tance.” The offer of Metius was made on the 17th of Octo-
ber of the same year; but he expressly says, * that he has

renderod the history of the invention of both instruments obscure, The
letter of Boreel (I'aris, 1655), ahove alluded to, notwithstanding the
authority of Tiraboschi, renders it improbable that the first invention
of the componnd microscope belonged to Galileo, Comgre, on this
obsacure history of optical instruments, Vicenzio Antinori, in the Saggi
di Naturali Esperienze faite nell Accadimia del Cimento, 1841, pp.
822-26. Even Huygens, who was born scarcely twenty-five years
the conjectural date of the invention of the telescope, does not vontare
to decide with certainty on ithe nmame of the first inventor gl)pem
reliqua, 1728, vol. ii. p. 125). According to tho rescarches made in pub-
licarchives by Van Swiden and Mole, Lippershey was not only in posses-
sion of a telescope made hy himself as carly as the 2nd of October, 1608,
but tho French ambassador at the Hague, President Jeannin, wrote, on
the 28th of December of the same year, to Sully, “that he was in treaty
with the Middleburg sl;emcle-maker for a telescope, which he wishod
to send to the king, lenry IV.” Simon Marius (Mayer of Genzen-
hausen, one of the discoverers of Jupiter's satellites) even rclates that s
el was offered for sale in the autumn of 1608, at Frankfort-on-
8 Belgiat, 10 his friend Fuchs of Bimbach, Privy Councillor
ve of Ansbach, Telescopes were made in London in
February, 1610, therefore a yoar after Ualileo had completed his own.
d, On Harriots Papers, 1833, pp. 28, 26, and 46.) They were
utdirst called cylinders. Porta, the inventorof the camera obscure, like
Frantastoro, the cotemporary of Columbus, Copernicus and Cardanus,
at enrlier periods, had merely spoken of the possibility « of seeing all
and nearer” by means of convex and concave being
other (duo specilla ocularia alterum alteri su );
ascribo the invention of the telescope to them ('
Storic della Letter., ital. t. xi. p. 467; Wilde, Gesck. der Optik,
les hetl been known in Haarlem since the begin-
opntury; and an epitaph in the church of Maria
, ab Florenee, names Salvino degli Armati, who died in 1817,
inventor (inventore occhigli). Some apparently authentic
notices of of! elbyugo&penommtobemtwlﬂ:u
1 The passages of Roger Bacon refer to the
of spherical segmenta of glass. Sea Wilde, Gesch. der
6 ; and above, p. 619,
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already for two years constructed similar instruments, through
industry and thought.” Zacharias Jansen, (who like Lip.
pershey, was a spectacle-maker at Middleburg), invented, in
conjunction with his father Hans Jansen, towards the end of
the sixteenth century, and probably after 1590, the com;
microscope, the cye-piece of which is a concave lens; as
we learn from the am or Boreel, it was not until 1610 that
he discovered the telescope, which he and his fricnds directed
to distant terrestrial, but not toward cclestial objects. The
influence which has been exercised by the microscope in
giving us a more profound knowledge of the conformation
and movement of the scparate parts of all organic bodics,
and by the telescope in suddenly opening to us the regions of

has heen so immeasurably great, that it scems requi-
site to enter somewhat circumstantially into the history of
these discoveries.

When, in May, 1609, the news of the discovery made in
Holland of+tclescopic vision reached Venice, Galileo, who was
accidentally there, conjectured at once what must bo the
essential points in the construction of a telescope, and imme-
diately completed one for himself at Padua.® This instrument

* The above-named physician and mathematician of the Margravate
of Anshach, Simon Marius, after reeeiving a description of the action of
o Dutch telescope, is likewise believed to have constructed one himself
as early as the year 1608.—On QGalileo’s earliest observation of tho
mountainous regions m the moon, to which I bave referred in the text,
com olli, Vua dv Galiles, vol. i.lgp. 200206 ; Galilei, Opere,
1744, t. ii. pp. 60, 408, and (Leftera al Padre Cristuforo Grienberger,
in materia delle Montuositd della Luna, pp. 409-424.; Galileo found
in the moon' some circnlar districts, surrounded on all sidcs by moun-
tains similar to the form of Bohemia. “ Kundem facit aspectum Lune
Jocus quidam, ac faceret in terris rego consimilis Boemise, si montibus
pltissimis, inque peripheriam perfecti circuli dispositis opeluderetur
undique” (t.iL p. 8). The measurcments of the mountains were made
by the method of the tangents of the solar ray. Galilco, as Helvetius
did still later, measured tho distance of the summnit of the mountaina
from the boundary of the illuminated portion, at the momont when the
mountain summit was first struck by the solur ray. I find no obser-
vauion of the lengths of the shadows of ﬂ:am&lﬁu He found the

mmits “ incirca miglia quattro” in height, and “much Kigher than

mountains on our earth.” The comparison is remarkable, since, ac-
eo;dh;g to Riccioli, very ideas of the heightof onr mountaing
were then en one of the principal or most celehratad of
these elevations, the Poak of Tencriffo, was first mensured trigonemetei-
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he fitst directed towards the mountainous parts of the moon,
and showed how their summits might be measured, whilst he,
like Ieonardo da Vinci and Méetlin, ascribed the ash-
coloured light of the moon to the reflection of solar light from
the earth to the moon. Ile observed with low magnifying
powers the group of the Pleiades, the starry cluster in Can-
ocer, the Milky Way, and the group of stars in the head of
Orion. Then followed in quick succession the great discove-
vies of the four satcllites of Jupiter, the two handles of
Saturn (his indistinetly-scen rings, the form of which was not
escogniscd), the solar spots, and crescent shape of Venus,

'The moons of Jupiter, the first of all the sceondary planets
discovered by the telescope, were first scen, almost simml-
taneously and wholly independently, on the 29th of Decem
ber, 1609, by Simon Marius at Ansbach, and on the 7th of
January, 1610, by Galileo at Padua. In the publication
of this discovery Galileo, by the Nuncius Siderius (1610),
preceded the Mundus Jovialis (1614), of Simon Marius,*

cally, with some degree of exactness, by FenillGe, in 1724, Galileo, like
all other observers up to the close of the eighteenth century, believed
in the oxistence of many scas and of a lunar atmosphere.

* | heroagain find oceasion (Cosnios, p. 179) to refer to the proposition
1aid down by Arago '—* The only rational and just method of writing
the history of scicnce is to base it exclusively on works, the date of
whose publication s ceriaiu. All beyond this must be confuscd and ob-
asurce.”—The ningularly-delayed publication of the Franlische Kalender
or Practice (1612), and of the asironomically important memajr entitled
“ Mundus Jooialis arno 1609 detectus ope ﬂ;‘);mpicdli Belyses (Feb.
1614).” may indeed have given occnsion to the suspicion that Marins
hed drawn his materials from the Auncius Sidesens of Gahleo, the
dedication of whigh iz dated March, 1610, or even from carher manu-
stript communications, Galileo, 1arritated by the still remembered law-
miit against Balthasar Capra, & pupil of Marius, calls Lim the usurper
of the system of Jupiter, ** U'surpatore del sistema di Giove,” and he
eoven accuses tho herotical Protestant astronomer of Gunzenhausen, of
having founded his apparently earlier ohservation on a cenfusion be-
tween tho calendars. ““Taee 1l Mario di far cauto il lottore, ceme
emsendo egli separato della chiesa nostra, ne avendo accettato l'emenda-
tione gregoriana, il glorno 7 di gennaio del 1610, di noi eatfolici (the
dpy on which Galileo discovered the yatellites) @ 1'istesso, cheil di 28 di
Decerndre del 1609, i loro erctici, e questa d tutta la precodenza dollé
wae finte " (Venturl, Memoire & Leltere dv G. Gallei, 1818,
P.1,p.279; and Delambre, £ist. del Asty. mod. t. 1 p. 696). According
toa letler written by Galileo in 1614, to the 4 ccademia di Lincei, it would
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who - had proposed to give to Jupiter's satellites the name
of Sidera Brandenburgica ; whilst Galileo prefcrred tho names
Sidera Cosmica or Medirea, of which the latter found most
approval at the court of Florence. This collective appel-
lation did not satisfy the yearnings of flattery. Instead of
designating the satellites by numbers, ns we do at present,
Marius had named them Jo, Europa, Ganymede, and (al-
listo; but for these mythological designations Galileo’s no-
menclature substituted the family names of the ruling house
of Medici,—Catherina, Marin, Cosimo the elder, and Cosimo
the younger.

appear that he attempred romewhat nnphilosophically, to direct his com-
laint agamst Marius to the Marchese di Brandeburgo.  On the whole,
however, Galileo continned well-disposed towards the German astrono-
mers. He writes, in March, 1011, * Gli ingeguisingolari, che in gran no-
mero fiorixcono nell’ Alemagna, mi hanno lango tempo tenuto in desiderio
divederla” (Opere, 1.3i.p. 41). It has always appeared very remarkablo
to me, that if Kepler in a conver<ation with Mariny, was playfully
adduced as a sponsor for these mythological designations of lo and
C'allisto, there shonld be no miention of lus countrymun, cither in the
Commentary published in Prague, in April, 1610, to the Nuncius Side-
rius, nuper ad mortales a Gulilwo mssus, or in his lettors to Galileo, or
in those addrossed to the Emperor Rudolph in the aatumn of the same
sear; but that on the contrary Kepler should everywhere speak of “ihe
slonous discoverv of the Medicenn stars by Galilco.” In publishing
his own observations on the satellites, from the 4th to the 9th of Septein.
ber, 1610, he gives to u little memoir which appeared at Frankfort iu
1611, the title, « Keplart Narratio de observatis a sc quatuor Jovis
sadcllitibus crvonibus quos Galdeus Mathanaticus Floientinus jure in-
ventronis Mcdiccw Sidera nuncupart” A letter from Prague, Uctober
95, 1610, addressed to Galileo, concludes with the words “ neminem
habos, quem nctuas amulum.” Compare VenturigP. 1. pp. 100, 117,
189, 144, und 149. Mialed by a mustake, a.ndr;?hr & _very carcless
examination of the valuablo manu~cnipts preserved #¢ Petworth, the
seat of Lord Egremont, 3aron von Zarh asserted that the dintinguished
astronomer and Virginian traveller, Thomas Tlarriot, had discovered
the satellites of Jupiter simultancously with, or even earlier than
Galilco. A more carcful examination of Ilarriot’® manuseripts, by
Rigaud, has shown that his obscrvations began, not on the 16th of
January, but only on the 17th of October, 1610, nine months after
Galiloo and Marius. (Corapare Zach, Corr. Astron., vol. vii. p. 105,
Rigaud, Account of Harrol's Astron. Papere, Oxf., 1833, p. 87;
Brewster, Martyrs of Science, 1846, p. 82.) 'T'he carliest original obaos:-
vations of Jupiter’s eatellites made by Galilco and bis pupil Resieri,
wero only discovered two years ago, .
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The Iknowledge of Jupiter's satellite-system, and of the
phases of Venusd,suhas excrcised the most marked influence on.
the establishment and general diffusion of the Copernican

The little world of Jupiter (Mundus Jovialis) pre-
ﬂentadottf)tt]l:e intellectual contem hﬁﬁrn of men a {mfeet
image e h:ge planetary solar systems, It was
reoogniscd, that the secondary planets obeyed the’ laws dis-
covered by Kepler; and it was now first observed that the
squares of their periodic times were as the cubes of the mean
distances of the satellites from the primary planets. It wils
this which led Kepler, in the Xarmonices Mundi, to state, .
with the firm confidence and sceurity of a German spirit of

hical independence, to those whose opinions bore mci

d the Alps : “ eighty years have elapsed,* during whi

the doctrines of Co%omicus, regarding the movement of the

carth, and the immobility of the sun, have been promulgated

without hinderance, becausc it is decemed allowable to dis-

m concerning natural things, and to elucidate the works of

; and now that new testimony i3 discovered in proof of

the truth of those doctrines—testimony which was not known

to the spiritual judges—ye would prohibit the promulgation of

the true system of the structure of the universe!” Such a

prohibition—a consequence of the old contest between natural

science and the Church—Kcpler had early encountered in
Protestant Germany.t

The discovery of Jnpiter's satellites marks an ever-memo-
rable cpoch in the history and the vicissitudes of astro-
nomy.}] The occultations of the satellites, or their entrance
into Jupiter's shadéw, led to & knowledge of the velacity
of Uight (1675), and, through this knowledge, to the expla-
nation of the on-ellipse of the fixed stars (1737), in
which the great orbit of the carth, .in its annual course
roand the sun, is, as it were, reflected on the vault of
heaven. These discoveries of Rimer and Bradley have
been justly termed “the keystone of the Copernican sys-

* It shonld be seventy-three years; for tho prohibition of the Co;
nmm ﬂh.’m’nl l-rx.?:l e-()ongreMon of the Jndex, was yromulgawf on
4 Freiberr van Breitschwert, Keppler's Leben, & 36.
3 Sir John Hersohel, Astron,, s. 465,
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tem,” the pereeptible evidonce of the translatatory motion of

the carth.

Galileo had also early perccived (September 1613), the
importance of the occultations of Jupiter's satellites for geo-
graphical determinations of longitude on land. He
posed this method, first to the Spanish court in 1616, and
afterwards 1o the States Ciencral of IHolland, with a view of
its heing applied to nautical ones,* little awarc, as it
would appear, of the insuperable difficultics presented to its
practical application on the unstable element. He wished to
go himseclf, or to send his son Vicenzio, to Spain, with a hur-
dred telescopes, which he would prepare. 1le required as a
recompense *“ una croce di San Jago,”’ and an annual payment
of 4000 ecudi, & small sum, he says, considering that hapes
had been given to him, in the house of Cardinal Borgia, of
receiving 6000 ducats annually.,

The discovery of the secondary planets of Jupiter was soon
followed by the observations of the so-called triple form
of Saturn as a planets fergeminus. As carly as November

* Qalilei, O%ere, t. il. (Longitudine pecr via dc’ Pianeti Medices)
PP 435-506: Nelli, Vit vol. i. pp. 656 668; Venturi, Memorie e
Jicttere di G, Qaliles, P. i. p. 177.  As carly a8 1612, or scarcoly two
yuars after the dircovery of Jupiter's ratcllites, Galileo boasted, some-
what prematurcly indeed, of having completed tables of those secondary
tatellites “to within 1’ of time.” A long diplomnatic correspondence wag
carried on with the Spanich ambassador in 1616, and with the Dutch

_mlmsido{in 1636, but withou! leading to the desired object. The
telescopes were to magnify from forty to fifty times. In order more
ensily to find the satcllites when the ship is in motion, and (as he
believed) to Keep them in the ficld, he invented, in 1617 (Nelli, vol. it.
p. 663), the binocular telescope, which has gencrally been aseribed to
tho Capucine monk, Schyflcus de Rlicita, who had much experience in
optical matters, and who epdeavouied to conktruct telescopes magnify-
lx:'ifom- thousand times. Galilco made caperiments with his binocalar
(which he also called a celatone or tcstiera), in the barbour of Leghorn,
while the ship was violently moved by a strong wind, He also caused &

« contrivance 1o be prepared in the arsenal at Pisa, by which the observer
of the satellites might be protected from all motion, by seating himself
in a kind of boat, floating in another boat filled with water er with oit
(Lettera al Picchena de' 22 hlarzo, 1617; Nelli, Vita, vol. i p. 281; +
@alilci, ?l‘{"" t.ii. p. 478; Lcttera a Torenzo Realio del § Giugno,
1637). e proof which Galileo (Opere, t.ii. p. 464) ht forwand of
tho advantago to the naval service of his mothod over Mozin's method of
lunar distances is very striking.

: 2z
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1610, Galileo informed Kepler that “Baturn consistod of three
stars, which were in mutual contact with one snother.” In
this observation lay the mm discovery of Saturn’s
ring. Hevelius, in 1656, ibed the variations in its form,
the unequal opening of the handles (anse), and their ocea-
sional total disappearance. The merit of having given &
scientific explanation of all the phenomena of Saturn's ring
belongs, however, to the acute observer Huygens, who, in
1855, in accordance with the suspicious custom of the age,
and like Galileo, concealed his discovery in an anagram of
eighty-eight letters. Dominicus Cassim was the first who
observed the black stripe on the ring, and, in 1684, he recog-
nised that it is divided into at least two concentrie rings. 1
have here collected together what has been learnt during a
century regarding the most wonderful and least antici of
all the forms occurring in the heavenly regions,—a form which
has led to ingenious conjecturcs regurding the original mode
of formation of the sccondary and primary planets.

The spols upon the sun were first observed through tele-
m¥s by Johann Fabricius of East Friesland, and by Galilco
(at Padua or Venice as is asserted); in the publication of the

i , in June 1611, Fabricius incontestibly preceded
Galileo by one year, since his first letter to the Burgomaster,
Marcus Welser, is dated the 4th of May, 1612. The earliest
observations ,of Fabricius were made, according to Arago's
careful researches in March 1611,* and, according to Sir David
Brewster, cven as carly as towards the close of the yegr 1610
while Chrirtopher Scheiner did not carry his own observations
back to an earlier period than April 1611, and it is probable
that he did not scriously occupy himself with the spots
until the October of the same ycar. €oncerning (Galileo we

. * Bes , in the Annuaire for 1842, pp. 460-476 (Découvertes
des taches Solatres et de la Rotation du Noled). Brewsier (Martyrs
xa«uu, ﬁp 86 and 39), places the first observation of Galileo in

or November 1610. Compare Nclli, Vita, vol. i. pp. 824-884 ;
Galilei, Opere, t. i. p. lix.; t. ii. pp. 85-200; t. i;ng. 53. On Harriot's
obeervaiions, Jesuit,

see Rigaud, E;.I:S and 38. The Scheiner, who was
smamoned from Gratz to e, has been accused of striving to revenge
himself on Galileo, on account of the literary contest the dip

covery of the solar spots, by getting it whispered to Pope Urban V1L,
thoough snother Josuit, Grassi, that he (the Iope), in J.’f' Dulz: delle
Scienze Nuove, was veprescnted as the foolish and ignorant Simplicie
(Nell, vol. ii. p. 515).
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onl obscure and digcrepant data on this subj
tisprobnyblv:r{hnthemeomﬁsedthelohrlpouin i

1611, for he showed them publicly at Rome in Cardinal Ban.
dini’s garden on the Quirinal, in the months of April and Ma
ofthatzfag Hariot, to(wlmn;f?mn Zach :)l)cnbel thla dis-
covery of the sun's spots, (16 anuary, 1610), certainly saw
three of them on the 8th of Deecmbeu:.qislo, and notedyﬂmn
down in a register of observations; but he was ignorant that
they were solar spots; thus, too, Flamstead, on the 23rd of
December, 1690, and Tobias Mayer, on the 25th of Septem-
ber, 1756, did not recognise Uranus as a planet wlen it
passed across the ficld of their telescope.  Hariot first observed
the solar spots on the 1st of December, 1611, five months,
therefore, after Fubricius bad published his discovery. Gali-
leo had made the observation that the solar spots, * mgany of
which are larger than the Mediterranean, or even than Africa
and Asia,” form a definite zone on the sun s disk. He o~ca-
sionally noticed the same spots return. and he was convinced
that they belonged to the sun itself. Their differences of
dimension. in the centre of the sun, and, when they disap-
{:ami on the sun’s cdge, cspecially attracted his attention,

t still I find nothing m his second remmkable letter of the
14th of August, 1612, to Marcus Welser, that would indicate
his having observed an incquality in the ash-coloured margin
on both sides of the black nucleus when approaching the sun's
cdge (Aleaander Wilson's accurate observation in 1778). The
Cunon Tarde, in 1620, and Malapertus in 1633, all
obscurations of the sun to small cosmical bodies revolving
around it and intereepting its light, and named the Bourbon
and Austriun s&mﬁ: (B(;:ilblorzla et Austriaca Sidera). Fd?t!h:i.
cius recognised, likc Galilco, that the spots belonged to the
sunitself;| he also noticed that the spotgo he had seen vanish
ull re-uppear; und the obscrvation of these phenomena taught
him the rotation of the sun, which had already becn conjec-
tured by Kepler before the discovery of the solar spots. The
most accurate determinations of the period of rotation were,
however, made in 1630, by 1he diligent Scheiner. * Since the
strougest light ever produced by man, Drummond's incax-

* Delambe, Hist. de 4 stronomie moderne, t. i. p. 690,

+ The :-:;'e opinion is cxvressed in Galileo’s I.nﬁmh Prinoe Cesd
{(May 25, 1012); Venturi, P.a, 3. 1722.

D z "
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descent lime-ball appears inky black when thrown on the sun’s
disk, we cannot wonder that Galileo, who undoubtedly, first
described the great solar facule, should have regarded the
light of the nucleus of the sun's spots as more intense than
that of the full moon, or the atmosphere near the sun’s disk.#
Fanciful conjectures regarding the many envelopes of air,
clouds, and light, which surround the black earth-like nucleus
of the sun, may be found, in the writings of Cardinal Nicholas
of Cusa, as carly as the middle of the filteenth century.t
To close our consideration of the cycle of remarkable dis-
coveries which rearcely comprised two years, and in which
the great and undying name of the Florentine shincs pre.-
cminent, it still remains for us to notice the observation of
the phases of Venus. In February 1610, Galilco observed the
cresoentic form of this planet, and, on the 11th of De-
cember, 1610, in nccordance with a practice alrcady alluded
to, he conccaled this important discovery in an ana.
g:.)m. of which Kepler makes mention in the preface to his
ioptrica. 'We learn also, from a letter of his to Benedetto
Castelli (30th of December, 1610), that he believed, notwith-
standing the low magnifying power of his telescope, that *he
could recognise changes in the illumined disk of Mars. The
discovery of the moon-like or crescent shape of Venus was the
triumph of the Copernican system. The founder of that sys-
tem could scarcely fail to recognise the necessity of the exist-
ence of these phases; and, we find, that he discusses eircom-
stantially, in the tenth chapter of his first book, the doubts which
the more modern adherents of the Platonic opinions advanee
against the Ptolemaic system on account of these phases.
But, in the development of his own system, he does niot speak
expressly of the phases of Venus, as is stated by Thomas
Smith in his Optics.
The t of cosmical knowledge, whose description
cannot, unhappily, be wholly scparated from unplensant dis-
sensions regarding the right of priority to discoveries. excited,
-# Bee some ingenjous and interesting considerations on this subjéct
HAngo, in the Annuaire pour lan 1842, pp. 481-488. Bir John
erschel, in his dsironomy, §. 8M, speaks of the experiments with
Drummond’s light projected on the sun's disk.
4 Giordano Bruno und Nic. von Cusa verglichen, von J. Clemens,
1847, 8. 101, On the phases of Venus, soo Galilei, Opere, t. ii. p. 53,
and Nelli, Pua, vol. i. pp. 218-215.
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like all that refers to physical astronomy, more general atten-
tion, from the fact that several great discoveries in the heavens
had aroused the attention of the public mass at the respectave
periods of thirty-six, eight, and four years prior to the inven-
tion of the telescope in 1608, viz., the sudden apparition and
disappearance of three ncw stars, onc in Cassiopea in 1572,
another in the constellation of the Swan in 1600, and the
third in the foot of Ophiuchus in 1604. All these stars were
brighter than those of the first magnitude, and the one
obscrved by Kepler in the Swan continued to shinedn the
heavens for twenty-one years, throughout the whole period of
Galileo's discoveries. Three centurics and a half have now
nearly passed since then, but no new star of the first or
second magnitude bas appeared; for the remarhable event
witnessed by Sir John llerschel in the southern hemisphete
(in 1887),* was a great increasc in the intensity of the light
of a long known star of the second magnitude (y Argo),
s which had not until then been recognised as variable. The
writings of Kepler and our own experience of the effect pro-
duced by the appearance of comets visible to the naked eye,
will teach us to under<tand how powerfully the appearance of
new stars, between the years 1572 and 1604, must have
arrcsted attention, increased the gencral interest in astrono-
mical discoveries, and eacited the minds of men to the com-
bination of imaginative conjecturcs. Thus, too, terrestrial
uatural cvents, as earthquahes in regions where they have
" been bug seldom eapenenced; the eruption of voleanoes that
had long remained inactive; the sounds of aerolites traversing
our atmosphere and becoming ignited within its confines,
impart & new stimulus, for a certain time, to the general
interest in problems, which appear 1o the pcople at large
cven more mysterious than to the dogmatising physicist.

My reason for more particularly naming Kepler in these
remarks on the influence of direct sensuous contemplation,
has been to point out how, in this great and highly-gifted
man, a taste for imaginativo combinations was combined with
a remarkable talent for observation, an earnest dnd severe
Jethod of induction, a+ codrageous and almost un
perseverance in calculation, and a mathematical
of mind, which revealed, in his Stersometria doliorum, exety

¢ Compare Cosmos, pp. 54, and 63,
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cised o y influence on Fermat, and, through him, on the
invention of the theory of the infinitesimal calculus.¥ A man
endowed with such a mind was pre-cminently qualified by the
richness and mobility of his ideas.} and by the bold cosmical
conjectures which he advanced, to animate and augment the
movement which led the seventeenth century uninterruptedly
forward to the exalted object presented in an eatended con-
templation of the universe.

o many comets visible to the naked eye, from 1577 to
the Epeumnoe of Halley's comet in 1607 (cight in number),
and the sudden apparition already alluded to of threc stars
almost at the samo period. gave rise to speculations on the
origin of these heavenly bodies from a cosmical vapour ﬁ]lc:l.ﬁ
the regions of space. Kepler, like Tycho Brahe, beli
that the new stars had been conglomerated from this vapour,
and that they were agnin dissolved in it.} Comets to which,
before the discovery of the elliptic orbit of the planets, he
aseribed a rectilinear and not 2 closed revolving course, weres
regarded by him, in 1608, in his ** new and singular discourse
on the hairy stars,”” as having originated from ** celestial air.”
Ie even added, in accordance with ancient fancics on spon-
taneous gencration, that comets arise * as a herb spriugs from

* Laplace says of Kepler's theory of the measurcment of casks
Stereometrias doliorusm,) 1615, “which, hike the sand-reckoning of

Archimedes, develops elevated 1deas on a subjeet of little importance;”
“ Kepler présente dans cct ouvrage desvues sur Uinfini qui ont,influé sur
In révolution que la GGomdtric a Gprouvee i la fin du 17 sidcle; et
Fermat, que I'on doit regarder comne le véritablo inventeur du caleul
différentiel, a fondé sur elles sa belle méthofde de mazimis et minimis,
(Précis de Thist. de T Astronomie, 1821, p. 95).” On the geometrical
power manifested by Kepler in the five hooks of his Harmonices
ﬂuf:gg.d lese Chasles, Aperqu hist. des M(thodcs en Qéoméirie, 1887,
- 7.

*+ Sir David Brewster clegantly remarks, in the account of Kepler's
niecthod of investigating truth, that “ the mfluence of imagination as an
instrument of roscarch has boen much overlooked by those who bave
wentured to give lawr to philosophy. This faculty is of greatest valuein

irics; if wo use it as a gnide and confide in its indications

will ibly deceive us; but # we ®mploy it as an auxiliary, it will
afford us the most invaluable aid” (Martyrs of Science, p. 215).

' % Arago, in the Annuaire, 1842, p. 434 (De la transformation des

ﬁdmuz ¢ dela maticre diffuse en étoiles). Comparc Cosmos, pp. 134
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the earth without seed, and as fishes are formed in the sea by
& generatio spontanea

Happier in his other cosmical conjectures, Kepler ha-
garded tho following propositions:—that all the fixed stars
are suns like our own luminary, and surrounded emrﬂ
systems; that our sun is enveloped in an atmosphere whic:
appears like o white corona of light duriug a total solm
cclipse; that our sun is so situated in the great cosmicai
island as to constitutc the centre of the compressed stellar
ring of the milky way;* that the sun itself, whose spots had
not then been discovered, together with all the plan:ts and
fixed stars, rotates on its axis; that satellites, like those dis-
covered by Galilco round Jupiter, will also be discovered
round Saturn and Murs; and that in the much too great
interval of space between Mars and Jupiter,} where we are
now acquainted with seven asteroids (as between Venus and
Mercury), there revolve plunets which, from their smallness
alone, are invisible to the naked cye. Presentient proposi-
tions of this nature, felicitous conjectures of that which was
subsequently discovered, excited gencral interest, whilst none
of Kepler's cotemporuies, including Galileo, conferred any
adequate praise on the discovery of the three laws, which,
since Newton and the promulgation of the theory of gravita-
tion, have immortalised the name of Kepler.i Cosmical con.
siderations, even when based merely on feeble analogics and

* Coppare the ideas of Nir John Ilerschel on the porition of our
planetary system, vol i p. 141, also Strave, Ltudes d'Astronomie
etellaire, 1847, p. 4.

+ Apelt says (Epochen der Geachichie der Menschheil, Lbd. i. 1845,
8 228): “ The remarkable law of the distances, which is usually known
under the name of Bode's law (or that of Titius), is the discovery of
Kepler, who, after many years of perscvering industry, dedueed it from
the ohservations of Tycho de Brahe.” See Harmonices Mundi kibri
muc, cap. 3. Gom&mre alko Cournots Additions to his French

ation of Sir John erschel's Astronomy. 1884, § 434, p. 824, and
mﬁ Vorlcmnﬁn fiber dﬁ; Rﬁnk;md&‘,hlsls, 8. 823401; ,:.he Law of
stances in the secondary planets). & passages from Plato, Pliny,
Censorinus, and Achilles Tatius, in the Prolegomena to the Aratus, are
earefully collected in Fries, Ueschichie der Phi je, bd. i 1887,
8. 146-150; in Martin, Ktudes sur & Timnée, t. ii. p. 88; and in
LBnn“ ‘d:n. (a;e:ihwhtc der Griechisch- Romischen Philvsophie, tk. ii. abth.
s B
3 Delambre, Hist. de l’Al‘lronmm'c moderne, t, i. p. 360.
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not on actual observations, rivetted the attention more power-
fully then, as they still frequently do, than the most important
sesults of culculating asironomy.

After having described the important discoveries which in
so small a cycle of years extended the knowledge of the
regions of spnce, it still 1emains for me to revert to the
advances in physical astronomy, which characterise the latter
half of this great century. The improvement in the construe-
tion of telescopes led to the discovery of Saturn’s satellites.
Huygens, on the 25th of March, 1655, forty-five years after
the discovery of Jupiter's satellites, discovered the sixth of
these bodies through an object-glass which he had himself
polished. Owing to a prejudice which he shared with other
astronomers of his time, that the number of the secon

lanctary bodies could not excced that of the primary planets,*
e did not seck to discover other satellites of Saturn.  Domi-
icus Cuseini discovered four of these bodies, the Sidera
ivicea, viz., the seventh and outermost, (in 1671) which
exhibits great alternation of light, the fifth in 1672, and the
fourth and third, in 7684, through Campani's object-glass,
having a focal length 0r'100-136 feet; the two iunermost, the
first and sccond, were discovered morc than a century later
(1788 and 1789), by William Herschel through his colossal
telescope. The last-named of these satellites presents the
remarkoble pltenomenon of accomplishing its revolution round
the primary planet in less than one day.

Soon after luygens’ discovery of a sutellite of Saturn,
Childrey first observed the zodiacul light, between the years
1658 and 1661, although its relationy’in space were not (f;tcto
mined until 1683 by Dominicus Cassini. The latter did not
TE gud it as o portion of the sun’s atmosphere, but believed,
with Schubert, Laplace, and Poisson, that it was a detached
revolving nebulous ring.} Neat to the recognition of the
existence of sccondary planets, and of the free and concen-
trically divided rings of Saturn, the conjecture of the probable
existence of the ncbulous zodiacal light belongs incontestibly
1o the grandest:culargementy of our views regarding the
fhnetary system, which had previously appeared so simple.

n our own time the intersecting orbits of the small planets

. in the Annuaire for 1842, pp. 560--564; also 83

Ao, fn &y + Compare Ooml,)!i? 126—134. Cormos,
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between Mars and Jupiter, the interiar comets, which were
first proved to be such by Encke, and tho swarms of falli
stars associated with definite days, (since we canuot
thesc bodies in any other light than as such cosmical masses _
moving with planetary velocity,) have enriched our views of
the universe with a remarkable abundance of new objects.
During the age of Kepler and Galileo our ideas were
very considerably enln.rgﬂ{. regarding the contents of the
regions of space, or, in other words, the disoyibution of all
created matter beyond the outermost circle of the plune':ﬁ
bodies, and beyond the orbit of any comet. In the same peri
of which (1572-1604) thrce new sturs of the first magnitude
suddenly appeared in Cassiopea, C'ygnus, and Ophiuchus,
David Fabricius, pastor at Ostell in East Friesland (tho
father of the discoverer of the sun's spots), in 1596, and
Johann Bayer at Augsburg in 1603, observed in the neck
of the conctellation Cetus, another star which again dis-
appeared, whose changing brightness was first recognised
Johann Lhocylides Ilolwarda, Professor at Franeker (in 1638
and 1639), as we learn from a treatisc of Arngo which has
thrown mauch light on the history of astronomieal discove-
ries.* The phenomenon was not singular in its oceurrence,
for, during the lnst hall’ of the seventcenth century, variable
stars were periodically observed in the head of Medusa, in
ITydra, and in Cyguus. The manner in which accurate
obscrvations of the alternations of light in Algol are able to
lcad directly to a determination of the veloeity of the light of
this star has been ably shown by the treatise to which I have
alluded, and which was published in 1842.

* Annuaire du Bureau des Longitudes pour Van 1842, pp. 312-358
(Ltotlcs changeantes ou périodigues). In the scventeenth century
there were recognised, as vanable stars, besades Mira Ceti (ITolwarda,
1688), « lydre (Montanaii, 1672), 3 Lersei or Algol, and x Cygni
(Kirch, 1686). On what Galil¢o culls nebulec, see his Opere, t. ii. p. 15,
and Nelli, Vita, vol. il p. 208. Huygens, in the Systema Saturmnum,
1¢fers most distinelly to the nebula in the sword of Orion, in saying of
nebules gencrally —* Cui certe similo aliud pusquam apud roliquas
fixas potui animadvertere. Nam ceterse ncbulosse olim existimaten
atque ipsu via lactea, picillis inspectee, nullas nebulas habere cotn-
)eriuntur, neque aliud csse quam pluridm stellarum congeries et fro-
quentia.” It is seen from th%.s passage that the nebula in Andromeda,
which was first described by Marius, had not been atteutively considered
by Huygens any more thun by Galilco.
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The usc of the tclescope now excited astronomers to the
carnest observation of a class of mena, some of which
could not even escape the naked eye. Simon Marius des-~
aribed in 1612 the nebula in Andromeda, and Hu in
1656, drew the figure of that in the stars of the sword of Orion.
Both nebulm might scrve as types of 2 more or less advanced
condensation of nebulous cosmical matter. Marius, when he
compared the ncbula in Andromeda, to “ a wax-taper seen
through a semi-transparent medium,” indicated very forcibly
the difference between nebule generally and the stellar masses
and groups in the Pleiades and in Cancer, examined by
Galileo. As early as the sixteenth century Spanish and Por-
tugueso sca-farers, without the aid of telescopic vision. had
noticed with admiration the two Magallenic clouds of light,
revolving round the south-pole, of wlach one, as we have ob-
served, was known as * the white spot,” or * white ox,” of
the Persian astronomer, Abduriahmun Sufi, who lived in the
middle of the tenth century. Gulileoin the nuncius Siderius
uses the terms, * stelle nedulose” and * nebulose,” to desig-
nate clusters of stars, which, as he expresses it, like areo
sparsim per athera subfulgent. As he did not bestow an
especial attention on the nebula in Andromeda, which althoug
wisible to tho naked eye, had not hitherto revealed any star
under the highest magmfying powers, he regarded all nebu-
lous appcarances, all his nelwlose, and the milky way itself,
o8 luminous masses formed of closely-compressed stars. He
did not distingunish between the nebula and star, as Iuygens
did in the ease of the ncbulous spot of Orion. These are the
feeble beginnings of the great works on Nebule, which have
80 honourably occupicd the first astaonomers of our own time,
inxl)th he;n:l{,hcms. &

though the seventeenth century owes its prinei len-
dour &t its beginning to the sudden enlarqmentp aﬁ'ordp:ld :.po tho
kmnowl of the Leavens, impaited by the laboars of Galileo
apd , and at its close to the advance in mathematical
ofm'the ;u':ct:l chlu;tlgn and l)‘I;c.-lilmiu, yet the greater nm:;’zér
problems, which occupy us in the present day,

likewise J ienced bencficial consi e{-ation in the sume eez-
tury. In order not to depart from the character peculiarly
whte to @ history of the contcmplation of the nniverse,
I lumit myself to a mere enumeration of the worke which have
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exercised difect and special influence on general, or in other
words, on cosmieal views of nature. 'With reference to the
cesses of light, heat, and magnetism, I would first name Huy-
gens, Galileo, and Gilbert. While Huygens was occupied with
the double refraction of light in erystals of Iccland spar, €. e.,
with the tion of the pencils of light into two parts, he also
discovered in 1678 that kind of polarisation of light which bears
his name. The discovery of this isolated phenomenon, which
was not published till 1690, and conscquently only five years
before the death of Huygens, was followed, after the apse of
more than a century, by the great discoveries of Malus, Arago,
Fresuel, Brewster, and Biot.* Malus, in 1808, divcovezed
polarisation by reflection fiom polished s faces, and Arago in
1811, made the discovery of coloured polmisation. A world
of wonder composed of manifold modified waves of light,
having new properties, was now revealed. A ray of hight
which reaches our eyes, after traversing millions of miles,
from the remotest 1egions of heaven, announces of itself in
Arago s polariscope, whether it is reflected or refracted, whe-
ther it emanates from a solid, or fluid, or gaseous body ; an-
nouncing cven the degree of its intensity.] By purswung this
cowse, which leads us back through 1Tuygens to the seven~
teenth century, we are instructed concerning the constitution
of the solar body and its envelopes; the reflected or the pro-
perlight of cometary tails and the zodiacal light; the optical
properties of our atmosphere; and the position of the four
peutrfl points of polarisation} which Arago, Babinet, and
Brewster discovered 'Thus does man ereate new organs which
when skilfully employcd, 2cveal to him new views of the
universe, .

Next to polarisation, I should name the tnferference of light,
—the most striking of all optical phenomena, faint traces of
which were also observed in the seventeenth century by Gri-
maldi in 1665, and by Hooke, although without a proper

* On the important law discovered Ly Brewster, of the connection
between the angle of complete polaiisation and the index of refrauti
&0 Ilbzhé-llwwm Transactions of the Royal Society for the year 18;2
pp* See Oosmos, pp. 18 and 38.

4 Bir David Brewster, in Borghans and Johnsons Phyescal dflgs,,
1847, part vil. p. 5 (Polarisation of the Atmosphere). .
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understanding of its original and causal conditions.* Modern
times owe the discovery of these conditions, and the clear in-
sight into the laws, according to which (unpolarised) rays of
light emanating from one und the same sburce, but with a
differont length of path, destroy one another and produce
darkness, to the sucecessful penctration of Thomas Young.
'The laws of the interference of polarised light were discovered
in 1816, by Arago and Fresnel. The theory of undulations
advanced by Huygens and Hooke, and defended by Lconhard
Fuler, was nt length cstablished on a firm and secure
basi

is.
Although the latter half of the seventecnth century acquired
distinction from the attainment of a successful innight intothe
nature of double refraction, by which optical scicnce was so
much cnlarged; ifs greatest splendour was derived from New-
ton's rimental rescarches and Olans Romer’s discovery, in
1675, of the measurable velocity of light. Half a century
afterwards, in 1728, thix discovery cnabled Bradley to regatd
the variation he had observed in the apparent place of the stars
a8 o conjoined consequence of the movement of the carth in
its orbit, and of the propagation of light. Newton's splendid
work on Optics did not appear in Fnglish till 1704, having
been deferred, from personal considerations, till two years
after Hooke's death; but it would scem a well attested
fact that even before the years 1666 and 1667} he was in
Rossessiou of the prineipal points of his optical rescarches,
is theory of gravitation and differential calenlus (method of
fluxions).

* On Lirimaldi's and ITooke's attempt to explain the polarisation of
soap-bubbles by the interference of the rays of light, sce Arago, in the
Anrnuaire Yor 1831, p. 164, (Brewster’s Ly/e of Newton, p. 53).

+ Brewster, The Life of Sur [saac Newton, p.17. The date of the year
1665 har Leen adopted for that of the invention of the method of flux-
jons, which, according to the official explanations of the Committee of
the Rﬁ‘l Society of London, April 24, 1712, is “one and the same with
the differential method, eacepting the name and mode of notation.”
‘With reference o the whole unhappy contest on the subject otiqprlori&;
with Leibnits, in which, strange to say, accusations aguinst Newton's
orthodoxy were cven advanced, sce Brewster, pp. 189-218. The fact that all
colours are conlained in white light was already muintained by De Ia
Chambre, in his work entitled “ La Lumiére” (Paris, 1657), and by Inage
Vossins, (who was afterwards a Canon at Windsor,) in a remarkable me+
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In order not to sever thelinks which hold together the general.
imitive phenomena of matter in one common bond, I would
immediately, after my succinet notice of the optieal disco-
veries of Huygens, Grimaldi, and Newton, pass to the consider-
ation of terrestrial magnetism and atmospheric temperature, as
far as these seiences arc included in the century which we have
attempted to describe. The able and important work on mag.
netic and electric forces, the Physiologia nora de Magnete, by
‘William Gilbert, to which I bave frequently had occasion to
allude,* appeared in the year 1600, This writer, whose sagacity
of mind was so highly admired by Galileo, conjectured many
things of which we have now acquired certain. knowledge.}
Gilbert regarded terrestrial magnetism and electricity as two
emanations of a single fundamental force pervading all matter,
and he therefore treated of both at once.  Such obscure con-
jecturcs, based on analogics of the effect of the Ileraclean
magnetic stone on iron, and the attractive force exercised on
dry straws by amber, when animated, as Pliny expresses it, with
a soul by the agencey of heat and friction, appertain to all ages
and all races, to the Jonic natural philosophy, no less than to
the seience of the Chinese physicists.}  According to Gilbert's
idea, the carth itsclf is a magnet, whilst he considered that

moir, entitled “ De Lucia natura et proprietate,” (Amstelod., 1662,) for
the knowledge of which I was indebled two years ago, to M. Arago, at
Paris. Brandis troaty of this memoir in the new edition of Gehler's phy-
sibalische Worterbuch, bd. iv. (1827,) 8. 43, and Wilke notices it very
fully, im his Gesch. der Optik, th. i (J38,) s 223, 228, and 317.
Isanc Vossius, however, considered the fundumental substanco of all
colours (cap. 25, p. 60,) to be sulphur, which forms, according to him, a
component Ipm of all bodies. In Vossis Responsum ad oby Joh.
de Bruya, Professoris Trajecting, et Petri Petits 1663, it is said,"p. 69—
Nec lumen ullum est absque ecalore, nec calor ullus absque lumine,.
sonus, anima (') odor, vis magnetica, quamvis incorpores, sunt tamen
aliquid. (De Lucis Nat. eap. 13, p. 29).

* (‘osmos, po. 170, 172, and 656.

+ Lord Bacon, whose comprehensive and generally speaking, free
and methodieal views, were unfortunately accompanied by very limited
mathematical and physical knowledge, even for the age at which he
lived, was very unjust to Gilbert. * Bacon showed his inferior aptitude

o for physical research, in rejecting thé Copernican doctrine whisti
William Gilbert adopted” (Whewell, Philosophy of the Induclive
Bciences, vol. ii. p. 878), .

3 wmum, p. 194
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the inflections of the lincs of equal declination and incline-
tion depend upon the distribution of mass, the don,
of continents, or the form and extent of the deep intervening
oceanic basins., It is difficult to connect the periodic varia-
tions which characterise the three principal forms of mag-
netic phenomena (the isoclinal, isogonic, and isodynamic
lines), with this rigid system of the distribution of force and
mass, unless we represent 10 oursclves the attractive force of
the material particles modified by similar periodic changes of
temperature in the interior of the terrestrial

In Gilbert's theory, as in gravitation, the quantity of the
material particles is mercly estimated, without regard to the
specific heterogencity of eubstances. This circumstance
gave his work, at the time of Galilco and Kepler, a charac-
ter of cosmical greatness.  The unexpeoted discovery of rota-
tion-magnetism, by Arago in 1825, has shown practically,
that every kind of matter is susceptible of magnetism; and
the most recent investigations of Faraday on dia-magnetic
substances have, under cspecial conditions of meridian or
equatorial dircction, and of solid, fluid, or gaseous inactive
conditions of the bodies. confirmed this important result. Gil-
bert had so clear an idea of the force imparted by tellurie
magnetism, that he ascribed the magnetic condition of iron
rods on crosses of old church towers to this action of the
carth.®

The increased enterprise and activity of navigation to the
higher latitudes, and the improvement of magnetic instraments
to which had been added since 1576, the dipping needle(incli-
nntorium) eonstructed by Robert Normau of Rateliff, were
the means, during the conrse of the seventeenth century, of
cxtending the general knowledge of the periodical advance
of a portien of the magnetic curves or lines of no vari-
ation. 'Tho position of the magnetic equator which was_be-
lieved to be identical with the geographical equator, remained

* The first observation of the kind was made (1590,) on the tower of
fieches o e Avgiosu Mok Gl i Gl s

n r oce in i

where the inclination of the a ic ne‘ﬁ.l?sin very considerable. On
the first measuromenta of magnetic intensity by the oscillation of aneedle,
eo?&t'r’ my Rclation huwt, t. i pg. 260-204, and Cosmos, pp. 179
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uninvestigated. Observations of inclination were only carried
onin & few of the capital cities of Western and

Europe; Graham, it is true, attempted in Iondon in 1723, to
measure by the oscillations of a etic necdle, the intensity
of the tic terrestrial force, which varies both with

and time, but since Borda’s fruitless attempt on his last vog-
age to the Canaries, in 1776, Lemanon was the first who
succeeded in La Perouses’s expedition, in 1785, in comparing
the intensity in different regions of the earth.

In the year 1683, Edmund Halley sketched his theory of four
magmetic poles or points of convergence, and of the periodical
movement of the magnetic line without declination, basing
his theory on a large number of existing obscrvations of de-
clination of very unogunl value, by Baffin, Hudson, James
Holl, and Schouten. In order to test this theory, and render
it more perfect bythe aid of new and more exact observations,
the English Government permitied him to make three voyages
(1898-1702) in the Atlantic Occan, in a vessel under his own
command. In one of these he reached 52° 8. lat. This expedi-

tion constituted an cpoch in the history of telluric ptism.
Its result was the construction of a general variation on

which the pointa at which navigators had found an equal
amount of varintion were connected together by curved lines.
Never before, Ibelieve, had any government fitted out a naval
expedition for an objeet whose attaimment promised such ad-
vantages to practical navigation, while at the same time it
deservgd to be regarded as peeuliarly scientific and physico-
mathematical,

As no' phenomenon can be thoroughly investigated by a
carcful observer, without being considered in its relation to
other phenomena, Ilalley, on his return from his voyage
hazarded the conjecture that the northern light was of a
magnetie origin. I have remarked, in the general picture of
naturc, that Faraday's brilliant discovery (the evolution of
light by magnetic foree) has raised this hypothesis, enounced
as carly ns in the year 1714, to empirical certainty.

Butif the laws of terrestrial magnctism are to be thoroughly
investigated-~that is to say, if they are to be sought.in the
great cycle of the periodic moveinent in space of the threo,
sarietics of magnetic curves, it is by no means sufficient
the diurnal regular or disturbed course of the needle should be
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observed at the magnetic stations which, since 1828, have
to cover a considerable portion of the carth’s surface, both
northern and southern latitudes:* but four times in every cen.
tury an expedition of three ships chould be sent out, to examine
s nearly as possible at the same time the state of the mag-
netism of the earth, so far as it can be investigated in those
which are covered by the occan. The magnetie
cquator, or the curve at which the inclination is null, must
not merciy be inferred from the geographical position of its
nodes (the intersections with the geographical equator); but
the course of the ship should be made continually to vary
according to the observations of inclination, s0 as never to
leave the tract of the magnetic cquator for the time being.
Tand expeditions should be combined with these voyages, in
order, where masses of land cannot be entirely traversed, to
determine at what points of the const-line the magnetic
curves (cspecially those having no variation) enter. Speejal
attention might also perhaps be deservedly directed to the
movement and gradual changes in the oval configuration, and
almost concentric curves of variation of the two isolated
closed systems in Fastern Asia, and in the South Pacifiec in
the meridian of the Marquesas Group.t Since the memo-
rable Antarctic expedition of Sir James Clarke Ross, (1839—
1843,) fitted out with admirable instruments, has thrown so
much light oxer the polar regions of the southern hemisphere,
and has determined empirically the position of the magnetic
south pole; and since my honoidred friend. the great mathe-
matician, Frederick Gauss, has succeeded in establishing the
first general theory of terrestrial magnetism, we need not
renounce the hope that the muny requircments of science and
navigation will lend to the realisation of the plan I have
already proposed. May the year 1850 be marked as the first
normal epoch in which the materials for a2 magnetic chart
shall be collected ; und may permancnt scientific institutions
(Academies) impose upon themselves the practice of reminding
every twenty-five or thirty years governments, favourable to
the advance of navigation, of the importance of an under-
taking whose great cosmical importance depends on its long
continued repetition.
* Cosmos, pp. 184—186,
+ Op. cit, p. 176.
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T invention of instruments for measnring temperature
(Galileo's thermoscopes of 1593 and 1602,% depending
simultaneously on the changes in the temperaturc and the
external pressure of the atmosphere,) guve origin to the idea
of determining the modifications of the atmosphere by a
series of connceted and successive observations.  We learn
from the Diario doll’ Academiu del Cimento, which cxercised
86 happy an influence on the taste for experiments conducted
in a regular and sy-tematic method during the brief term of
its activity, that obscrvations of the temperature were made
with spint-thermometers similar to our own at a great num-
ber of stations, amongst others at Florence, in the convent
Degli Angeli, in the plains of Lomburdy, on the mountains near
Pistoja, and even in the clevated plain of Innspruck, as carly
03 1641, and five times daily.| The Grand Duke Ferdinand
IL. employed the monks in many of the monasteries of his
states to perform this task.] The temprrature of iincral
aprings was also determined at that period, and thus gave
uccasion to many questions rgarding the temperature of the
carth.  As all natw .l phenomena—all the changes to which
terrestrial matter is subjeet—are conneeted with modifications
of heat, light, and electricity, whether at rest or moving in
currents, and as ikewise the phenomena of temperature acting
by the forec of expansion, are most casily discernible by the
scnsuous pereeptions; the invention and improvement of
thermometers must necessiaily, as I have already elsewhern
abserveg, indicate a great epoch in the general progress of
natural seience. The range of the applicability of the ther-

* On the oldest thermometers, see Nelli, Vita e commercio let-
terario Ji Qaliled (Losanna, 1713), vol i pp. 68 94; Opere di Galdei
(Padovo, 1744), t i. p lv.; Lalni, Jhstare des Sciencce mathémaltiques
en Italie, t. iv. (1841,) pp. 165—197. A« evidences of first compurative
ohservations on temperature, we may instanee the letters of Gianfrancesco
Sagredo, and DBenadetto Castelh m 1613, 1015, and 1633, given in
Yeaturi, Memorie e Lettere wneditc di Gulilia, P.1. 1818, p. 20,

+ Vincenzio Auntinori, in the Sugyt de Naturali Esperiene, futte
nell Accademin del “imento, 1841, pp. 30—44. .

1 On the determination of the thermometrie seale of the Accademia

+del Cimonto, and on the metcorological pbservations continued for six-

teen years bv a pupil of (alileo, Father Raineri, see Libri, in the

Aunnules de Chimwe et de Physique, T. xlIv. 1830, p. 854; and & mom

reeent gimilar worl. by Schouw, in his Tableau du Ylmat e & bt

Feégoiation de Ultalie, 18390, pp. 99-104.
. S A



722 COSMOS,

mometer, und the rational deductions to be arrived at A i
indieations, are as immeasurable as the sphere of those natural
forces which exercise their dominion over the atmosphere,
the solid portions of the earth, and the superim strata
of the ocean—alike over inorganic substauces, and the chemi-
eal and vital processes of organic matter.

The action of radiating heat was likewise investigated, u
century before the important labours of Scheele, by the
Florentine members of the Academia del Cimento by remark-
able experiments with concave mirrors against which non-
luminous heated bodies, and mas<cs of ice, weighing 5001hs,
nctually and apparently radiated.* Mariotte, at the close of
the seventeenth century, cutered into investigations regard-
ing the relations of radiating heat in its prssage through glass
plates. It has seemed necessary to allude to these jsolated
experiments. sinee in more reccnt times the dochiine of the
rudiation of heat has thrown great light on the cooling
of the ground, the formation of dew, and many general
elimatic modifications, and has led, morcover, through Mel-
loni's admirable sagacity, to the contrasting diathermism
of rock-salt and alum.

To the investigations ou the changes in the temperature of
the atmosphere, depending on the geographical latitude, the
seasons of the year, and the clevation of the spot, were soon
added other tnquiries into the variation of pressure and the
quantity of vapour in the atmosphere, and the often observed

iodic results, known as the law of rofution of the winds.

alileo’s corrcet views respecting the preesure of the atmo-
sphere led Torricelli, a year after the death of his great
teacher, to the comstruction of the barometer. It would
that the fact that the column of meremy in the
‘lorriccllian column stood higher at the base of a tower
or hill than at its summit, was first observed at Disa
by Claudio Beriguardi;) and five years later in France,
at the suggestion of Pascal by Perrier, the brother-in-
law of the latter, when he ascended the Puy de Déme,
whish is nearly one thousand feet higher than Vesuvius.
The idea of employing barometers for measuring elcvations
. Saggi dell Accad. del Cim. 1841, p. 114, and in the

Aggiuste at the end of the hook, p. Ixxvi,
+ Axtinori, p. 20.
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nov ted itself readily; it may perhaps have been sug-
gested to Pascal, in o letter of Descartes®. It is not neces-
sary to enter into any especial explanation of the influence
exercised on the cnlargement of physical geography and
meteorology by the barometer when used as a h{psomotﬁcal
instrument in determining the local relations of the earth’s
surface; and as a meteorological instrument in ascertaining
the influence of atmospheric currents. The of the
ntmos})herio currents alrcady referred to, was establi ona
solid foundation before the close of the seventeenth ¢bntury.
Bacon had the merit, in 1664, in his tclebrated work eatitled
Historia naturalis et experimentalis de ventis,} of considering
the direction of the winds in their dependence on thermome-
tric and hydrometric relations; but unmathematically deny-
ing the correctness of the Copernican system, he conjectured
the possibility * that our atmosphere may daily turn round the

like the heavens, and thus occasion the tropical east
wind.”

Hooke's comprehensive genius here also diffused order and
light.} Tle recognised the influence of the rotation of the carth,
and the existence of the upper and lower currents of warm
and cold air which pass from the cquator to the poles, and
return from the poles to the e&cug,wr. Galileo, in his lost
Dialoyo, had indecd also regarded the trude winds as the
consequence of the rotation of the carth; but he asecribed -the
detention of the particles of air withth the tropics (when
compnged with the velocity of the earth'’s rotation) to a va-
pourless purity of the air in the tropical regions.§ Hooke’s

* Ren. Cariesii Epistole, (Amstelod. 1682). P. iii. Ep. 67.

+ Bacon’s Works by Shaw, 1783, vol. iii. p. 44{“ (Sce Cosmos,

. 821.

PP: Hooke's Posthumous Works, p. 364. (Compare my Relat. listo-
rique, T. 1, p. 199,) Hooke, however, like (tlileo, unhappily assumed
a difference in the velocity of the rotation of the earth and of the ate
sphere . see Posth. Works, pp. 88 and 363.

§ Although, according to Ualileo’s views, the detontion of the particles
of air, is one of the causes of the trade winds, yet kis hypdtheais ought not
to be confounded, as has recently been done, with that of Hooke and Had-
1ey. Galileo, in the Dalogo quario (Operg, t. iv. p. 811), makes Salviati
say: “Dicevamo pur' ora che' I'aria, come corpo tenue, ¢ fluido, e
non enldamente congiunto alls terra, parcva che non avesse necemtid
d'obbedire al suo motdwenon in quante I’ axprezza del's wcﬂﬁ ot
rentronenpince,elceopomun;pui;uumﬁm& atm malte

. . A .
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more corrcet view was taken up by Ilalley late in the
eighteenth century, and was then more fully and satisfactorily
explained with reference to the action of the velocity of rota-
‘tion peculiar to sach parallel of latitude. Halley, prompted
by his long sojourn in the torrid zome, had even earlicr
(1686) published an admirable empirical work on the geo-
graphical extension of trade winds and monsoons. It is sur-
prising that he should not have noticed, in his magnetic expe-
ditions, the law of rotation of the winds, which is so important
for the whole of meteorology, since its general features had
been recognised by Bacon and Johann Christian Sturm of
Hippolstein (according to Brewster, the actual discoverer of
the differential thermometer.®) -«

In the brilliant epoch characterised by the foundation of
mathematical natural philosophy, experiments were not want-
ing for determining the connection existing between the
humidity of the atmosphere, and the changes in the tem-
peraturc and the dircetion of the winds. The Academia del
Cimento had the felicitous idea of determining the quantity of

intervalle sopravanza le magpiori altczze dellc montagne; la qual
pozzion d'aria tanto meno dovrd esser renitente alla convexsion terrestre,
quanto che ella 2 ripiena di vapori, fumi, cd esalaziouni, materic tutte
participanti delle qualit) terrene e per conseguenza atte nate per lor
patura () a i medesimi movimenti. Ma dove, mancassero le cause del
moto, ciod dova la supegficie del gloho avesse grandi spazii piani, e meno
» vi fussc della mistione de i vapori terreni, quivi cessercble in parte la
oansn, per Ia quale I' aria ambiente dovesse totalmente obbadire al
rapimeunto della conversion terrestre , si che in talr uoghi, mentre che la
torra si volge verso Oriente, si dovrebbe sentir continuamento un vento,
che 8i ferisse, spirando da Levante verso Ponente; e tale spiramento
dovrcbbe farsi pid sensibile, dove la vertigine del alobo fusse pid veloce:
il che sarcbbe me i luoghi pid remoti da i I'oli, e vicini al cerchio
massimo della diurna conversione. L'esperiensa applaude molto a questo
filosofico discorso, poicht ne gli ampi wari sottoposti alla Zona toriida,
dove anco I'evaporazioni terrestri mancuno () si scnte unn perpctun
aurs muovere da Oriente, . . . .”
* Browster, in the Edinlnrgh Journal of Scicwee, vol, ii. 1825,
145, Sturm has described the Differential Thermometer in a little
entitled Collegtum eaperithentale curicanm, (Nuremberg, 1676,)
. On the Baconian law of the rotation of the wind, which was firt
extentled to both zones, and recognised in its ultimate connection with
tho causes of all atmospheric currents, by Dove, sec the detailed tica-
tise of Muncke, in the new eodition of Gohler's Physikal, Wérterbuch,
Bd. x, 5. 20082019 snd 2080—2026.
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vapour by cvaporation and precipitation. The oldest Flo-
rentine hygrometer was accordingly a condensation-hygro-
moter,—an apparatus in which the c{,uanﬁty of the discharged
precipitated water was determined by weight.* In addition .
to the condensation-hygrometer, which, by the aid of the
ideas of Le Roy in our own times, has gradually led to the
exact psychrometrical methods of Dalton, Danicll, und August,
we have (in accordunce with the examples set by Leo-
nardo da Vineil), the absorption-hygrometer, comg;.osed of
substances taken from the animul and vegetable hingdoms,
made by Santori (1625), Torricelli (1646), and Molincux. Cat-
gut and the spikes of grasses we.e cmployed almost simul-
taneously. Instruments of this kind, which were based on the
absorption by organic substances of the aqueovs vapour cop-
tained in the atmospherce, were furnished with indicators or
pointers, and small counter-weights, very similar in their
construction to the hair and whalcbone hygrometers of Saus.
sure and Delue.  The instruments of the seventeenth contury
were, however, deficient in the fised points of dryness and
humidity o necessary to the comparwon and comprehension
of the results, and which were at length determined by Reg-
nault; (setting aside the suseeptibility acquired by time in the
hygrometrical substances employed.) Pictet found the hair of
a (huanche mummy from Tencriffe, which was perhaps a thou.
snnd years old, sufficiently susceptible in o Saussure’s hygro-
meter.] ¢

'.l‘hcielootric process was recognised, by William Gilbert as
the action of u proper natural foree allied to the magnetic
force. 'The book in which this view is first expressed, and in
which the words electric force, electric cmanations, and elec-
tric attraction ave first used, is the work of which I have
already frequently spoken,§ and which appeared in the year

* Antinori, p. 45, and even in the Saggi. p. 17-19.

+ Vonturi, Kszai sur les ourrages physicomathimatiques de I oo
nard de Vinei, 1797, p. 28. *

o Ba‘blioclu‘gue untrcrselle de Gendve, T. xxvii. 1824; p. 120.

§ Gilbert, de Magnete, 1ib, ii. cap, 2-4, p. 46-71. With respect to
the interpretation of the nomencluture employed, he alroady said:—
Electrica que atirahit eadom ratione ut cloctrum ; versorium non
neticuin ex quovis metallo, inservions cleetricis cxperimentis, In
text: itaelf we find as follows:— :Ioﬁneﬁoh ut ila uicam, vol elestriod
sitrabere (vim illam electricam placet appollare . .. .) {p. &%);
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1600, under the title of * Physiology of magnets and of the
earth as a great magnct (de magno magnete tellure.)” “The
property,” says Gilbert, “ of attracting light substances.
»when rubberd, be their nature what it may, is not peculiar
to amber, which is a condensed earthy juice cast up by the
waves of the sea, and in which flying insccts, ants, and
worms lic entombed as in eternal sepalchres (wternis sepul-
chris). The force of attraction belongs to a whole class of
very different substances, as glass, sulphur, sealing-wax, and
all resinous substances, rock erystal, and all precious stones,
alum, and rock salt.” Gilbert measured the strength of the
excited clectricity by means of a small needle, not made of
iron, which moved freely on a pivot (versorium eleciricum).
and perfeetly similar to the apparatus used by Hauy and
Brewster in testing the electricity eacited in minerals by heat
and friction. * Friction,” says Gilbert further, * is produc-
tive of a stronger cffeet in dry than in humid air; and rub-
bing with silk cloths is mo<t advautageous. The globe is
held together as by an clectric foiece (?) Globus telluris per

cffiuvia elcctrica, attractiones clectricm, We do not find cither the
abstract expression electricitas, or the harbarous word magnetismus
introduced in the eighteenth contury. On the derivation of #Aexrpor,
“the attractor and the attracting stone,” from ixZrc and EAxeer already
indicated in the, Timeeus of [lato, p. 80 ¢, and the probable transition
through a harder iAcerpor, see Buttmann, Mythologus, bd. ii. (1829),
8 857. Among the theoreticul propositions put forward Ly Gilbert
(which are not always expresscd with equal clearncss), 1 give the fellow-

: “Cum duo sint corporum geners, quas manifestis sensibus nostris
motionibus corpora allicere videntur, Electrica et Maognetica ; Electrica
naturalibus ab humore effluviis ; Magnetica formalibus efficientiis sen
{)oﬁus primariis vigoribus, incitationes faciunt. Facile est homini-
bus ingenio aculis, absque experimentis ¢t usu rcrum labi, et errare,
Substantimo proprietates aut familiaritates, sunt generales nimis, nee
tamien verw designatm causm, atque, ut ita dicam, verba qusedam
sqnant, e ipsd nihil in specio ostendunt. Neque ista succini credita
attractlo, & singulari aliqud proprefate substantise, ant familiaritate
sssurgit; rum in plurfbus aliir corporibus eundem effectum, majori indns-
tris invenimus, et omnia etiam corpora oujusmodicunque proprietatis,
ab omnibas illiis alliciuntur.” (Dewagnete, pp. 60, 51, 60, and 65.)
Gilbert's principal labours appear to fall botween the years from 1590 to
1600, Wgweujultly assigns bim an important place among those whom
ho terms "md roformers of the physical sciences” Gilbert was
mﬂn to Elizabeth u:d James tli.h:zd“dll;;l .ill} 1533. AM:E

there appeared a gecond work, on undo nodsro

Jusari Phidosophia Nova.” .
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s¢ clectrice congregatur et cohseret; for the tendency of the
tlectric action is to produce the cohesive aceumulation of
matter (motus clectricus st motus coacervativuis materiee).”
In thesc obscure axioms we trace the recognition of ferres-
trial electricity—the expression of a force—which, like mag-
netism, appeitains as such to matter. As yet we meet with
no allusions to repulsion, or the difference between insulators
and conductors.

Otto von Gucrike, the ingenious inventor of the air-
pump, was the first who observed anything more idan mere
phenomena of attraction. In his experiments with a rubbed
picce of sulphur, he 1ccognised the phenomena of repulsion,
which subsequently led to the c.tablishment of the laws of
the «pheie of action, and of the distribution of eloctx:;:;]tr
He heaxd the first sound, and saw the first hpht in artificially

uced cleetricity., In an experiment instituted by Newton
1 1673, the first tiaces of the cleetrie chage in arubbed plate
of glass were seen #  'We have bere only sought the earliest
germs of cdectuic knowledge, which, in its great and singu-
larly retarded development, has not only become one of the
most important hanches of metenrology, but has also thrown
nmeh light on the internal action of teriestnal forces, since
magnestism has been reengnised as one of the simplest forms
under which eleetricity is manifested.

Although Wall in 1708, Stephen Gray in 1734, and Nollet,
conjectred the identity of friction-cleetricity and of ligm
it wup fiict proved with cmpirical ceituinty in tho mi
of the eighteenth century by the successful efforts of the cele-
brated Benjamin Franklm.  From this period the electric pro-

* eess passed from the domain of spuculativo physies ingo that of
cosmical contemplation,—from the-1ccesses of the study to
the freedom of nature.  The doctrine of electricity, like that
of optics and of magnetism, experienced long periods of
catremely tardy development, until in these three sciences
the labours of Frankhin and Volta, of Thomas Young and
Mafus¥ of Oersted and of Faraday, roused their cotempo-
raries to an admirable degree of activity. Such are the
alternations of slumber and of sudtlenl{;nwakened sctivity
that appertain to the progress of human knowledge.

+ But if, as wo have alrecady shown, tho relations of tem«

) * Brewster, Life of Newios, p. 807, .
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perature, the alicrnations in the pressure of the atmosphere,
and the quantity of the vapour contained in it, were pmndo
made the object of direct investigation by means of the inven-
tion of appropriate, although still very imperfeet, physical in-
struments, and by the acute penctration of Galileo, Torricelli,
and the members of the Academia del Cimento ; all that refers
to the chemical composition of the ntmosphere, remained, on
the other hand, shrouded in obscurity. The foundations of
pnoumatic chemistry were, it is true, laid by Johann Baptist
von Helmont, and Jean Rey, in the first half of the scventeenth
century, and by Xooke, Mayow, Boyle, and the dogmatising
Becher in the closing part of the same century, but however
striking may bave been the correct apprehension of detached
and important phenomena, the insight into their connection
was still wanting. The old belief in the elementary simplicity
of the air which acts on combustion, on the oxidation of metals

and on respiration, constituted a most powertul impedimeont.
The inflammable, or light-extinguishing gases ocewrring in
caverns and mines (the spiritus letales of Pliny), and the escape
of these gascs in the form of vesicles in morasses and minceral
springs, had alrcady attracted the attention of Basilius Valen-
tinus, a Benedictine monk of Erfurt, (probably at the close of
the fiffcenth. century) and of Libavius. an admirer of Paracel-
sus, in 1612. Men drew comparisons petween that which was
accidentally observed in alchemistical laboratories, and that
which was found prepared in the great laboratories of nature,
especially in the interior of the carth. The working of mines
in strata, rich in ores, (cspecially those containing iron pyrites,
which become heatd by oxidation and contact-clectricity,)
led to conjectures of the chemicnl relation existing between
me“als, acids, and the external air having access to them. Even
Paracelsus whose visionary’ fancies belong to the period of
the first discovery of Amcrica, had remarked the evolution
of gas when iron was dissolved in sulphuric aeid. Van
Helmont, who first employed the term gas, distinguighed it
from atmospheric air, also, by its non-con ility.
from vopowrs. According tothim the clouds are vapours, and
become vonverted into gas when the sky is very clear, “by
of cold and the influence of the stars.,” Gas can only
Eem, after it has been again converted into vapour.
were the viows entertained in the first half of the sevene
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teenth century, regarding the meteorological process. Van
Helmgpt was not Mquainfed with the bimsle mcthod of taking
up an :eparatinﬁ his gas sylvestre, (the name under which he
comprehended all un-inflammable gases, which do not main-
tain combustion and respiration, and differ from pure atmos-
pherie air:) but he caused a light to burn in a vessel under
watcr, and observed that when the flame was extinguished the
water cntered, and the volume of air diminished. Van
Ilelmont likewise endeavoured to show by determinations
of weight, (which we find already given by Cardanus), that
all the solid portions of plant- are formed from wator.

The alchemistic opinions of the middle ages regarding the
composition of metals, and the loss of their brilliancy by com-
bustion in the open air, (incineration, ealeination) led to a desire
of Investigating the conditions by which this process was at-
tended, and the changes experienced by the caleined metals,
and by the air in contact with them. Cardanus, as carly
as in 15563, had noticed the incrense of weight that accom.
panies the ovidation of lead, and perfectly in accordance
with the iden of the myth of Phlogiston, had attributed it to the
escape of a “ celestial fiery matter,” causing levity; and it was
not until cighty ycars afterwards that Jean Rey,a tomarkabg
skilful experimenter at Bergerae, who had investigated wi
the greatest care the increase of weight during the calei-
nation of lead, tin, and antimony, arrived at the impsor:‘nnt
conclusion that this increase of weight must be ascribed to
the afecss of the air to the metallic calx. “Je responds et
soutiens glorieusement,” he says, “que ce surcroit de poids
vient de I'air qui dans le vare a été espessi,’™®

* Rey, strictly speaking, only mentions the acce<s of air to tho oxides;
he did not know that the oxides themselves (which wore then called the
earthy metals,) aro only combinations of m¢ tals and air. According to?
him, the air makes “the metallic calx heavier, as sand increases in weight
when water hangs about it.” The calx is susceptible of being saturated
withair. “L'air espaissi s'attache 3 1a chaux, snsi le poids augmente du
commencement jusqu'd Ja fin: mais quand tout cn est affublé, elle n'en
scauroit prendre d'avantage. No continuez plus voire calcinntion soubs
oot eztgr, vous perdriez vostro peine.” Rey’s work thus contains the
firat &pproach to tho better expianation of a phenomenon, whose more
cqmplgto undorstanding subsequently ex a favo arable influenee in
reforming the whole of chemistry. Bee Kopp, Gesch. der Chemie, Th. til,
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Men had now discovered the path which was to lead them
to the chemistry of the present day,and through it to ow-
ledge of & grcat cosmical phenomenon, vis., the ion
between the oaygen of the atmospherc and vegetable life.
The combination of ideas, however, which presented itself to
the minds of distinguished men, was strangely complicated in
its nature. ‘Towards the close of the seventeenth century, a
belief arosc in the existence of nitrous paticles, (spiritus nstro—~
aérews pabulum nitrosum), which, contsined in the air, and
identical with those which are fized in salt-petre. were sup-
posed 1o possess the neecssmy requirements for combustion,
an opinion which obseurely eapressed by Ilooke in s Miero-
graphia (1671), is found morc fully developed by Mayow in
1669, and by Wilhs in 1671. * It was maintained that the
eatmction of flame in a closed space, is not owing to the
over-saturation of the air with vapours emanating from the
burning bedy, but is the consequence of the entire absorption
of the spiritus nitroaércus contained in the nitiogenous air.”
The sudden inercase of the glowmg heat, when fusing salt-
petre (emitting oxygen), is strewed upun coals, and the for-
mntion of saltpetre on clay walls in contact with tho atmo-
:g:lsere appear to have contributed jointly to the adoption of

is view. The nitrous particles of the air influence, according
to Mayow, the respiration of animals, the result of which is to
generate animal heat and to deprive the blood of its dark
colour; and while they control all the processes of combustion
und the calcination of metals, they play nearly the same part
in the antiphlogistic chenustry as oxygen, The cantious and
doubting Robert Boyle was well awaic that the presence of a
certain constituent of atmospheric air was necessary to com-
bustion, but be remaincd uncertain with regard to its nitrous
nature,

O?en was to ITooke and Mayow an ideal object—a delu-
sion of the intellect. The acute chemist and vegetable phy-
siologist, Hales, first saw oxygen evolved in the form of a gas,
when in 1727, he was cogpged at Mennige in caleining &
large quantity of lead, under a very powerful heat. He
observed the escape of the gas, but he did not examine its

«
s 181-138, (Compare glso in the same work, Th. i. & 116-127, and
nofus.u well as . 175-195.) "

.
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nature, or notice the vivid burning of the flame. Ioles
had no idea of the importance of the substance he had pre-
pared. The vivid evolution of light in bodies burning in oxy-
gen, and its properties, were, as many persons maintain, dis-
covered independently—by Pricstley in 1772-1774, by Scheele
in 1774-1775, and by Lavoisier and Trudaing in 1775.%

The dawn of pneumatic chemistry has been touched upon
in these pagces, with respect to its hirtorical relations, because,
like tho feble beginning of electrical science, it prepared the
way for those grand views regarding the constitution of the
atmosphere and its metcorologival changes, which were mani-
fested in the following century. The idea of specifically
distinet gases was never perfeetly clear to those who, in the
seventeeth century, produced these gases. The difference
between atmospheric air and the irrespirable light-extinguish-
ing or inflammable gases, was now again exclusively aseribed
to the admixture of certain vapours. Black and Cavendish
first showed. in 1766, that cmbonic acid (fixed air) and
hydrogen (combustible air), are specifically different aéri-
form fluids. So long did the ancient belief of the elementary
simplicity of the atmosphere cheek all progress of know-
ledge. 'The final knowledge of the chemical composition of
the atmosphere, acquired by meaus of the delicatt diserimi-
nation of its quantitative relations, by the beautiful researches
of Boussingault and Dumas, is one of the brilliant points of
modern meteorology.

The extcnsion of physical and chemical knowledge, which,
we have Jicre briefly sketched, could not fail to exercise an
influence on the earlicst development of geognosy. A grent
number of the geognostic questions, with the solution of
which our own age has been ocenpied, were put forth by a
man of the most comprchensive acquirements, the great
Danish anatomist, Nicolaus Steno (Stenson), in the service
of the Grand Duke of Tuscany. Ferdinand II.; by another
physician, Mmtin Lister, an Englishman, and by Robert
Hooke, the *¢ worthy rival” of Newton.f Of Steno’s ser-

* Priestley’s lnst complaint of tlint which # Lavelsiar is considered te

* have appropriated to himself,” is put forth in his little memar entitled,
“ The %om‘m of Phlogiston established,” 1800, p. 43.

+4 8ir John Heruchel, Discourse o the Study of Nuturai Philose-

phy. p. 116
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vices in the geognosy of position I have treated more
circumstantially in another work.* Leonardo da Vinci,
towards the close of the fiftcenth century, (probably when he
was planning the canals in Lombardy, which interscct the
alluvial and tertiary formations,) Frascastoro, in 1517, on the
oceasion of the accidental exposure of rocky strata, con-
tnining fossil fishes, at Monte Bolea, ncar Verona, and
Bernard Palissy, in his investigations regarding fountains, in
1363, had indeed recognised the existence of traces of an
earlier oceanic animal world.  Tconardo, as if with & pre-
sentiment of 2 more philosophicul classifieation of animal
forms, terms conchyha * enimali che hanno lossa db
Juora.” Steno, in his work on the substances contained in
rocks, (de Solido intra Solidum natwraliter contento.) distin-
guishes (1669) between (imitive?) 10cky strata which have
become sohdified before the creation of plants and animals,
and, therefore, contain no organic remains, and «cdimenta
strata (turbidi maris sedimenta sibi invicem imposita) whic
alternate with one another, and cover the first-named strata
All fossiliferous strata were originally deposited in horizontal
beds. This inelination (or fall) has been oceasioned partly
by the cruption of subteriancan vapours, generated by
central heat (ignis in medio terrw) and partly by the giving
way of the foebly supportcd lower strata.{ The valleys are
tho result of this falling in.”

Steno's theory of the tormation of valleys is that of Delue,
whilst Leonardo da Vinei, like Cuvier, regards the *vallgys
ps the former beds of strenms.] In the geognostic cha-
racter of tho soil of Tuscany, Steno recogmsed convul-
sions which must, in his opinion, be ascribed to six great
natural epochs. (Sex srut distinetee Etrwiee facies ex pra-
senti facie Etrurie collecte.) 'The sen had broken in at six
succesaive dpeﬁoﬂq, and after continuing to cover the interior
of the land for a long time, had rotired within its ancient
limits. All petrefactions were not, however, according to

* Humboldt, Eesas gfognostique sur le Gisement des Roches dans
ées deuz: Hémispheres, 1838, p. 88.

+ Stono de Selido tntra Sohidum naturaliter contento, 1669, pp. 2,
17, 28, 63, and 69 (fg. 20-25).

% Venl Bssas sur les Ourrages physico-mathématiques de Leo
nard de Vinct, 1787, § 5, No. 124,
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his opinion, referable to the sea; and he distinguished be.
tween pelagic and fresh-water formations. Seilla, in 1670,
gave drawings of the petrifactions of Calabrin and Malta;
and among the Ilatter our great anatomist and zoologist,
Johannes Miiller, has recognised the oldest drawing of the
" tecth of the gigantic Hydrarchus of Alabama, (the Zeuglodon
cotordes of Owen) a manmal of the great order of the
Cetacea.® The crown of these tecth is formed similurly to
those of seals.

Lister, as carly as 1678, made the important assertion,
that cach kind of rock is characterised by its own fossils, and
that ** the species of Murex, Tellina, and Trochus, which occur
in the stone quarries of Northamptonshire, are indeed similar
to those existing in the present seas, bat yet when more closcly
examined, they are found {o differ from them.” They are,
be says, specifically different.t Stiietly conclusive proofs of
the truth of these grand conjectures could not, however, be
advanced in the then imperfect condition of deseriptive
morphology. We here im{icuto the early dawn and speedy
extinetion of light prior to the noble palwontological re-
scarches of Cuvier and Alexander Brongniart, which have
given a new form to the geognosy of sedimentury formations.}
Lister, whose attention had been drawn to the re suc-
cossion of strata in Englund, first felt the want of geogn
maps.  Although these phenomena and their dependence on

* Apostino Beilla, La vana Speculazione disingannata dal Senso,
Nap. 1670, tab. 211 he 1. Compare Joh. Muller, Bericht uber dic ven
* ‘Iécrm Koch, tn Alchuma qeeammelten fossilen Knochenveste seincs
ydrachus, (the Bacvlosaurus of Ilailan, 1835; the Zougloton of
Owen, 1839, the Squalodon of (irateloup, 1840; the Dorudon of Gib-
Les, 1845,) read in the Royal Academy of Sciences at Berlin, April
—June, 1847. These valuable fowsil 1cmaing of an ancient world, which
were collecied in the state of Alabuma, (in Washington Counaty, near
Clarksville,) h .ve Lecome, by the inumheence of our king, the property
of the Zooluieal Museum at Berlin, since 1347.  Besides the remains
found in .Alabama and South Carohwna, parts of the Hydrarchus hive
been found in Lurope, at Leosnan near Bordeaux, near Linz on the
Danube, and, in 1670, in Malta.
4 Martin Lister, in the Philosophical Transactions, vol. vi. 1671,
N R e ton of thy ealir procves of palssontol
+ Seo a lummous exposition o earlier ] 0w
gleal studics, in Whewell's History of the [nductive Sciemces, 1837,
vol. iil. pp. 507-546. .
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oncient inundations (citber single or mdpented), rivetted the
attention of men, and, mingling helief and knowledge together,
%:’w origin in England to the so-called systems of Ray,
oodward, Burnct, and Whiston; yet owing to the total
want of mineraloyrical distinction bétween the constituents of
compound minerals, all that relates to crystalline and massive*
rocks of eruption remained unexplored. Notwithstanding
the opinions held with respect to o central heat in the carth,
€ uakes, hot springs, and voleanic cruptions, were not
as the consequence of the reaction of the planet
against its external erust, but were attributed to trifling local
causcs, as, for instance, the spontancous combustion of beds
of iron pyrites. The unscientific cxperiments of Lemery
(1700) unhappily exercised a long continued influcnee on
volcanic theories, although the latter might certainly have
been raised to more general views by the richly imaginative
Frotogea of Leibnitz (1680).

The Profogea occasionally cven more imaginative than the
many metrical attempts of the same author, which have lately
been made known,* teaches * the scorification of the cavern-
ous, glowing, once self-luminous crust of the earth, the gra-
dual cooling of the radiating surface enveloped in vapouts,
the precipitation and condensation of the gradually cooled
vhporous atmosphere into water, the sinking of the level of
the sca by the penetration of water into the internal cavitics
of the carth, and finally the breaking in of these caves, which
oceasians the, fall, or horizontal inclmation, of these girata.”
The physical portion of this wild and fanciful view presents
some features which will not appear to merit entire rejec-
tion by the adhercuts of our modern geognosy, notwith-
standing its more perfect development in all its branches.

these better traits we must reckon the movemnent and
heat inr the interior of the globe, and the cooling oceasioned
by radiation from the surface; the cxistence of an atmo-
wpbere of vapour; the dpressure exercised by these v?ours
an the en.rth" strata during their consolidation; and the

Yeibnizens geschichtliche Ayfsdize und Gedichte, edited Ly Pertz,
7, in the Gesammelle Werke: Geechichte, bd. iv. On first
of the Protoyera of 1691x and on its subsequent revisions,
l_gnkmpf, Jahreshenicht der Blryerschule ou Hannover, 1847,

"55’:.
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two-fold origin of the masses by fusion and solidifiention, or
by precipitation from the wuters. The typical character and
mineralogical differences of rocks, or, in other words, the
associations of certain mostly erystallised substances recurring
in the most remote regions, are as little made a subject of -
consideration in the Profogea as in Hooke’s geognostic views.
Even in the last-named writer, physical speculations on
the action of subterranean forces in earthquakes, in the
sudden upheaval of the sca's bottom and of littoral districts, and
in the origin of islands and mountains, hold a prominent
place. 'The nature of the organic remains of a former world
even led . him to comjecture that the temperate zone must
orifinnlly have enjoyed the heat of a tropical climate.
t still remains for us to speak of the greatest of all
ic phenomena,—the mathematical figure of the earth,
—in which we distinctly trace a reflection of the primitive
world in the condition of fluidity of the rotating mass, and
its solidifieation into our terrestrial sphervid.  The main out-
lines of the figure of the carth were shetebed as carly as the
close of the seventeenth century, although the relation be-
tween the polar und equatorial axes was not ascertained with
numerical cxactness. Picard's measurement of a degree,
made in 1670 with instruments whirh he had hinwelf im-
proved, is s» much the more important, since it was the
means of induciug Newton to resume with renewed zeal his
of giavitation, (which he discovered as early as 1666,
but had subsequently neglected,) by offering to that profound
and successful investigator, the means of proving how the
attraction of the carth maintained the moon in its orbit,
whilst urged on its couise by the centrifugal force. ‘The fact
of the cowpression of the poles of Jupiter, which was much
earlier recognised,* had, us it is supposed, induced Newton
to reflert on the causes of a form which deviated so com- -
siderably from spherieity. The eaperiments on the actual
of the scconds pendulum by Richer at Cuyenme in
1673, and by Varin on the western coast of Africa, had
beecn preceded by others of less decisive character, -
cuted in London, Lyons, and Bologua, at a difference of 7° of .
latitude.} .
* Cosmos, p. 156. !
+ Delambre, Hist. de I Astronomie niod, t. {1, p. 601~
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The deercase of gravity from the poles to the equator,
which oven Picard hed long denied, was now generally
admitted. Newton recognised the polar compression, and the
spheroidal form of the earth as 2 consequence of its rotation:
and he even vetured to determine numerically the amount of
this compreasion, on the assumption of the homogencous
nature of the mass. It remained for the comparative mea-
surements of degrees in the cighteenth and nineteenth cen-
turics, at the equator, ncar the north pole, and in the tem-
perate zones of Loth the southern and northern h&hispheres,
to determine exactly the mean amount of this compression,
and by that means to ascertain the true figure of the carth.
The existence of thig compression announces, as has already
been observed in the * Picture of Nature,”* that which may
be named the most ancient of all gecognostic events,—the con-
dition of general fluidity of a planct, and its earlier and pro-
gressive solidification,

We hegan our deseription of the great epoch of Galileo,
Kepler, Newton, and Leibnitz, with the disenveries in the
regions of space by means of the newly invented tcle-
scope, and we now close it with the figure of the earth, as it
was then recognised from theoretienl conclusions., ¢ Newton
was enabled to give an explanation of the system of the
universe, because he succceded in discovering the foree,}
from whose action the laws of Kepler necessarily result, and
which most correspond with these phenomena since these
laws correspopded to and predicted them.”  The disco-
very of such a force, the eaistence of which Newton hus
developed in his immortal work, the Principia, (which com-
prise the general neiences of nature) was almost simultancous
with the opening of the new paths to greater mathematical

* Cosmos, D. 151. The di-pute regarding priority as to the hnow-
lodge of the carth's compression, in refetence to o memoir read by Iuy.
gens, in 10669, belore the Paris Acadomy, was first cleared up by Delamhire
in his Flist. d UAatr, mod. t. 1. p. 1. and t. i, p. 538, Richer's return
to Rurope oceurred iudeed in 1678, but his work was not printed until
1679 ; and as Huymens lett Paris in 1682, he did not write the Addita.
mentum to the Memoir of 1669, the pablication of which was very
late, uniil he had already before his eves the resalts of Richer's Vene
dulom Txperimonts, and of NeowtoX's great work, Philosophie Natu-
valis Princimp Mathematica.

+ Deseel, in Schumarhe’s Jakrbuch fur 1813, & 82.
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discoverics by means of the invention of the Infinitesimal
Calculus. Intellectun] labour shows itself in all its exalted
geandeur, where, instead of uiring rxternal material
menus, it derives its light exclusively from the sources opencu
to purc abstraction, by the mathematical development of
thought. Thero dwells an irresistible charm, venerated by
all antiquity, in the contemplation of mathematical truths,—
iu the everlasting reveclations of time and space, ay they
revenl thomsclves in tones, numbers, and lines.* The im-
provement of Bn intellectual instrument of rescarch—analysis
—has powerfully accelerated the reciprocal fructification of
jdeas, which is no less important than the rich abundgnce of
their creations. It has opened to the physical contemplation of
the universe new spheres of inunessmable extent, in the ter-
restrial and celestial regions of space, revealed both in the
eriodic fluctuations of the occan, and in the varying perture
tions of the plancts.

* Wilhclm von Humboldt, Queammelte Werke, Bd. i. & 11,
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RETROSPECT OF JTIE EPOCHS THAT HAVE BELN SUC.
BESBIVELY CONSBIDERED.—INFLUENCE OF IXTERNAL
OCCURRENCES ON THE DEVELOPMINT OF THE RECOG-

« NITYON OF TIIE UNIVERSC AS ONE WHOLE.—MULTI-
PLICITY AND INTIMATI CONNLCTION O} THE SCICN-
TITIC LYTORTS OF RI'CENT TIMES.—THTY. JIIISTORY OF
THYF PHYSTCAL SCIENCES BLCOMIS URADUALLY ASSO-
CIATED WITH THLE HISTORY O1' TILL (08MOS.

1 arrroacu the termination of my bold and difficult under-
taking. Upward« of two thousand years have been passed in
review before us, from the early stages of eivilisation amongst
the nations who dwelt around the basin of the Mediterrancan
and the fruitful river valleys of Western Asia, to the begin-
ning of the last century, to a period, therelure, at which
geueral views and feelings were already beginuing to blend
with thote of our own age. I have endeavoured, in seven
sharply-defined sections, forming, as it were, a series of as
many scparate pictures, to present a history of the physieal
contemplation of the universe, or in other words, the histmy
of the gradual development of tae hnowledge of the universe
as a whole, To what cxtent success may have attended the
attempt to apprchend the mass of accumulated matter, to
seize on the tharacter of the principal epochs, and to ipdicate
the pachs on which ideas and civilisution have been advanced,
cnnnot be determined by him, who with a just mistiust of
his remaining powers, 15 atone conscious that the image of so
great an undertuking hes been present to his mind in clear
though general outlines.

At the commencement of our consideration of the period of
the Arebs, and in beginning to describe the powertful influ-
«nce exercired by the admixture of a foreign element in
Thu'oyan civilisation, I indicated the limits beyond which
1ho history of the Cosmos eoincides with that of the physieal
scjences.  Aceording to my idea, the historieal recognition of
ikc gradaa! extension of natugal science in the two spheres of
terrestrial and cclestinl knowledge (geography and astro-
nomy), is associated with certain periods and eertain active
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intcllectunl events which impart a peculiar character and
colouring to those epochs. Such! instance, were the
undertakings which led Europeans into the Euxine, and
permitted them to conjecture the existence of another sca-
shore beyond the Phasis; the cexpeditions to ical lands
rich in gold and incensc; the passage through the Western
Straits, or the opening of that great maritime route on which
were discov , at long intervals of time, Cerne and the
Hoesperides, the northern {in and amber lunds, the volcanic
islands of the Azores, and the New Continent of Columbus,
south of the ancicnt setilement of the Scandinavians. To
the consideration of the movcements which cmanated fiom the
basin of the Mediterrancan, and the most northern part of
the neighbouring Arabian Gulf. and of the expeditions on the
Fuxine snd to ()&hir, succecd, in my historicul delineation,
the campaigns of the Macedonian conquerc¥, and his attempts
to fuse together tho west and the cast; the influence excr-
cised by Indian maritime trade and by the Alexandrian
Institute under the Ptolemices; the universul dominion of the
Romans neder the Coeans; and, lustly, the taste evinced by
the Arabs for the study of nature and of natural forees,
especiully with refercnce to astronomy, mathematics, and
practical chemistry, o taste that exereised so important and
bencficial an influence.  Acrording to my view, the peries of
evenis which snddenly enlarged the sphere of ,idea«, excited
a tnste for the investigation of physical laws, and animated tho
efforss of men to arrive at the ultimate comprehension of the
universe as a whole, terminuted with the acquisition of au
entive hemisphere wlich bad till then Jain concoaled, and
which censtituted the greatest cogrulihical dircovery ever
made. Binee this period, as we have sheady remarked, the
human mind bas brought forth gicat and noble fruits without
the incitement of exteinal occurrences, and as the cffoot of
its own inherent power devcloped simuitaneously in all
* dircctions. . '
Amongst the instruments which mon formed for himself,
like mew organs as it were, to heighten his powers of
sensuous perception, there was one which exgreised om
influence similar to that of some great and sudden evemt.
By the power of penetrating space, possessed by the tele-
scope, cunsiderable pt)rt.iomx:s of the heavens weroc almost at
B2
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once cxplored, the number of known heavenly bodics was
incrensed, and attempts mado to determine their forms and
orbits. Mankind now first attained to the posscssion of the
«celestial sphere” of the Closmos, Sufficient foundation for a
seventh soction of the history of the contemplation of the
universe scemed to be nﬂbr?;d by the importance of the
nequisition of this celestial hnowledge, and of the unity of the
cfforts called forth by the use of the telescope. I we com-
pare another great invention, and one of recent date, the
voltaie pile. with the discovery of this optical instrument, and
reflect on the mfluence which 1t has eaercised on the ingeni-
ous eleetro-chemical theory, on the production of the metals
of the earths and alkalics; and on the long-desired discovery
of eleetro-magnetism, we are hiought to the consideration of
o serics of phenomena called forth at wall, and which, by
wany different s, lend to n profound knowledpge of the
rule of natural forees, but which constitute rather a scetion m
the history of physical «cience than a direct portion of the
history of cosmical contemplation. It is this multiplied con-
nection between the various departments of modern know-
ledge that imparts such diheulty to the description and limi-
tution of its separate branches. We have very recently
scen that clectro-magnetism, acting on the dircction of the
polarised ray of light, &)roduceh modifications like chemieal
mixturcs. Where, by the intcllectual labows of the age, all
knowledge & to be progressing, it iy as dangerous to
attompt to be the intellectual process, and to depict
that which is constantly advancing as aheady at the goal of
its efforts, as it is difficult, with the consciousness of onc's
own deficiencies, todecide on the relative importance of the
meritorious efforts of the living and of the recently departed.
In the historical considerations I have almost everywhere
in describing the cariy germs of natural knowledge dewgnated,
the degree of development to which it has attained in recent
times. The third and last portion of my work wall, for the
better elupidation of the general pictme of nature, set forth
those results of observation on which the present condition of
scicutific opinjons is principally based. Much that, aceord-
ing to other views than mine, 1cgarding the composition of a
book of nature may havo appeared wanting, will there find
. its place. Excited by the bnlliant manifestation of new dis-
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coveries, and nourishing hopes the fallicy of which often
continues long undetected, cach age dreams that it has
approximated closely to the culminating point of the 1ecog-
nition and comprehension of nature. I doubt whether, on
serious reflection, such a belief will tend to heighten the
cnjoyment of the present. A more animating .« nviction, and
one more consonant with the great destiny of ¢.a race, iy, that
the conquests already achicved constitute only a very incon-
siderable portion of those to which free humanity will attain
in future ages by the progress of mental activity and general
cultivation. Iivery acquisition, won by investiggtion, is
merely a step to the attamment of higher things in the ovent-
ful course of human afthirs.

That which has especially favoured the progress of know-
ledge in the nineteenth century, and imparted to the age its
principul character, is the general and beneficial endeavonr
not to limit our attention to that which has been recentl
acquired, but to test strietly, by measmie and weight, Ai’l'
carlier acquisitions ; to separate certain knowledge from mere
conjectures founded on analogy, and thus to subject every
portim_of knowledge, whether it be physical astronomy,
the study of terrestiial natural forees, geology, or archwology,
to the sume strict method of criticism.  The generalisation of
this course has, most especially, contributed to show, on each
oceasion, the imits of t!he separate sciences, and to discover
the yeakness of certain studies in which unfonuded opinions
tahe the place of certain facts, and symbolical myths mani-
fest themselves under ancient semblanees as grave theories.
Vaguencss of language, and the transference of the nomen-
clature of onc science to another, have led to erroncous views
and delusive annlogies. The advance of zoology was long
endangered, from the belief that, in the lower classes of ani-
mals, all vital actions werc uttached to organs eimilarly
formed to those of the higher classes. The knowledge of the
history of the devclopmeut of plants in the so-called Crypto-
gamic Cormophytes {)mosscs and liverworts, furns, and lyco-
podiacer), or in tke still lower Thallopgljm (algm, Lichens,
and fung), has been still more obscated by the supposed
general discovery of aunalogies with the sexual propagation
of the animal kingdom.# )

* Schiciden, Grundatige der wissenschaftlichen Botanik, th, 1. 1845,
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If art may be said to dwell within the magic cirele of the
imagination, the extension of kuowledge, on the other band,
especially depends on contact with the external world, and

- this beconies morc manifold and close in proportion with the
inerease of general intercowrse. ‘The creation of new o
(instruments of observation) incrcases the intelleetunl and
not unfrequently the physical powers of man. More rapid
than light the closc({ clectric cwrrent conveys thought und
will to the remotest distance.  Iorees, whose silent operation
in elementary nature, and in the delicate cells of organie
tissues, still escape our senses, will, when recognised,
cmployed, and awakened to higher activity, at rome future
time enter within the spheie of the endless chuin of means
which'enable mau to subject to his control separate domains
of nuture, and to approximate to 4 more animated 1ecognition
of the Universe as a Whole.

s. 152, th. ii. 8, 76; Kunth, LZehrbuch der Botanil, th.i. 1847, 5 91-100,
and 505.
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lettes Yo Berdinand und Taabedla on
the cmst of Veragna 626 on luy
knowledge of the log 633 sewnt ne
chuactenstics 63, 610, )1 uno
neous views on the (xtent «f tne old
contment 614 615 herddic bear
myzs bestoned on, 617 phvsical ol -
stavatiuny mn s hitter hom Havn
Octebir 1408 694, 634 dmavety
of the magntic hne of no vanation
631 057 firet dewenbed the gy
tonal currcnt 662, 663, the Mur
de Smgaso 063, on tho method of
tihing a ships rechomny 671—0674
C ity divvovcry and  employ.
ment 625 — 680  tiansnuwion
thiough tho Arabs tn Euiope from
the (“lunese, Bm 0
1stn, y ovents it
'on impulses i an-
mated them, 048, 019,
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Copernlcus, 681; greatness of his

gﬁe,ﬂﬂl, hmllfunmlmulks
1, 685 deve of lus vhmc,
and hn'ldnm ot Lie teaching, 686

080; his eloquent description of his
nvstem, 0S8, 689; knowledye of the
ideas of the sucients on the strue-
ture of the universe, 691, 692,

Curtenovia, Father Anqelo, stury ree
lated by, on the toanb ot Lan YPor-
«rna, 60-

Cortez, Hermm. expeditions of, 647
—B18, 67.

Cona, Juan de 13, mop of tho world.
689, 612, 677,

C'osman, Indwq’lemm. 640, 557, 649,

Cusmos, 118 science aud listory dseri-
minated, 466, 468,

Coupsent and Dumoulm, on the height
ot the Penk of Tenenfle, 408.

Conilham, Pedro do, and Alonso de
:';7"“' embassy (o Prester Jobu,

Crenzer, on the * Adonis Gaidens’ of
the ancients, 450,

Crusades, dightuess of their influence
on the minne sngeis, 400, 401,

Ctesius, his account of an Indian
spamg, 501; on the relationa be.
tween hghtning and  conducting
metals, 503; on India, 510, 621,
623,

Ctesibus, by dranhe clock of, 516, 501.

Curtus, fino namral picture, in lus
witmgs, 888, 389,

Cuss, Nichalas de, o German cardinal,
rovived the doctme of the emhs
rotation un its axis, aud translation
in space, 100,

Cuvier, his Jyr of Aridotle, 525—0628;
on the ncientifie merits of Fredenick
!Ili.' 018; palcontological

33.

Cuyp, Lis landscapes, 447.

Dante, * southern stars,” quotation, 371;
instances of his deep senmbility to
the charms of natare, 418, 419; no
tices in bis poetry==on Anstotle, 526 ;
on Alhertus Maguus, 619; on the

, magnetic newdle, 620; on ‘the con-
-mlluliun of the southern cross, 667,

o8,
' Darwin, Charles, vivid pictures in his
writings, 437,

Delille, his posms on nature, 457,

Dechuyadeva, Indian poet, his ¢ Gitas
govinda,’ 408,

Diaz, Bartholemew, bis discovery of
the Cape of Good l[upn, 6927.

Dicx;nrclm-. diapliragm, of, 516, 517,
544

Diceml, Trish monk, his work ¢ De Men-
surd Orbis Terrw, 608.

Dimdorus, on the Gardens of Semi
ramis, 460, praise of the Etrus.
cans, 501,

Diophantus, tho arithmeticion and al-

gelnaist, 5361, 565, 5Y6.

Dioscorides of Cilicia, botanieal inves-
tig.ln.wns of, 550, 562, 563, &4, 680,
4881,

Distillation of a Ruid, first mention of,
528,

Dorians, their mental charaoteristics,
506; migrations, 512—514.

Drummond s iucandescent lime.ball
707, 08

Darchebar, Arubian chemist, 880, 689,

DIl"Iél D. Augustm, lns Rowmances
428,

En Junis, first emploved a pendulum
to measure time, §91; Iny astrono. -
mical obeervations, 594, 505,

Eckhont, his largo p s of tmpie"
pmdncuom, 431,

Egimmhard, on the Arabian clock sent
to Charlemague, 391,

Egypt, 1ts chronological data, 473,
4A80—490; cmhulimu. 481—-!90‘
monumenta of its kings, 485, 486 ;
victories and distant exyfdlﬁmu of
Ramses Miamen, 486-—488; Egyp-
uan navigation, 487---400; ‘founda.
tin of a permanent foreign com-
merce iutrodaced with Greek Lired
troops, aud its results, 489, 460, 501;
ite greatnees under the l‘tolu;m-.
580—5448; wntercourss with distant
countries, 583-“0.

Ehrenberg, on the meense aod mysth
of Arabw, 8§74,

Elcann, debastian de, completed the
first menmviganon of the globe

after the death of Megelln, 647,
Flamlcnl lu:lmm. gr:gl’ al dawn nt.
725--72

Elephlntq, Aﬁ'iun and Indisn, ﬂ!‘
* immense armio# of 841
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ki Tastachn, Arabian geogriphir 5S4

Lilptic movement of the plancts, dis
cove v of 706—799

Flme, 8¢, fire of, 42>

Llysium, o1 ‘I wds of the Blessed, ot
the ancuints 406

Ez:%dm.lu, lus poums ‘on Nature

I ncke, Profeesor, on tho distance it
\;;n:h cruptions of } tua are visible
Inovelopadic scientific works of the
I Mz;ll oA;ign 620, 021
s early compuisons of amon,
l:.‘:llicql n:twn:.?lﬂ 470 °
Lpochs, geat, n the advancemont of
human knowledge 683 69%
Tquatoriul conrent fust desenbed 1y
Cdumbus 02 663
Lratosthencs 516, 518 621 5 6 «n
the nunber of pemmsulas m th Me
diturrane n s googr jlncal
lubours, 513 544 conjecturc of th
equal lovel ot the while oatenr !
scL 519 mewnement of degices
811, ailuged phyvaaal and g,
nxtic opmiony 213—>15) b
Fiully Den Alomso 4 s Tyue
pm!m ‘Araucwia 127, 42%, 0R2

Une Upw fist bishop of Grienland
606,

1 tury Mount, n the distauce 1t wlich
s aanptins me vistble 198

f truscans  the, than mlwd trafhe
502, mfucnee of then charwter on
Rome and her pohtical mstitutions
502 ther notice of the mctcenlo
gual prowsses of nature, 502— 04

¥ udid 540

Y udiaus dus attempted cncumnavi
gution of Cy/uun 468

pules pu que descrip of

natur¢ 1 hie wntings 377 376

’ pu;pl\u) 1 the chorus of his Mcden,
(11

T utotius, methold of  See Mumerils

Eaerdingen, Ine landsenpes, 417 404

Lvek, Hubert and Jobh wmn van, land
scapes m their paptings, 445

Fabnicins, Johann, first obsersed tRe
solar , 700, 707
Fden,m ny, Portuguese astionomer

Faraday mvestigations on dia mguetic
substauces 716 discovery ot tle
ovolution.ol hyht by magnetic Joree,
719 727

Fadmuande 1 volewue 1\l nd ot 451

Pmnsh Inbes then poetiy 1o reln
tin to nuure, 411

Indust Pasin poct 409 myth of
the onigm of the cypress i Puadise
4

Llemmng Paul, old Gaman poct,
432—134

Fosta s Idhneatuns ¢t th  South
Ser Ilants s eflect on the an
th 15 mnd 1372, Ins transhion of
Sac ntula 10> Ins mats & a
wnter 430 137

Fredar <k 11 of Hehenstaul n Iitta ol
to hy umvasiti s (n th uwmsh
tion of Anstotle %6 687 mtu
¢ mse with Al moanl Spash
Ittt 566 clrons puee tou
chansm presentel t han 292 20
s nehes m nutneal Histeny 618

Frovtug, remark ou the Sritic poeta
416

Ful,stores the, of the Luuscwms 502

Galon of Pogimas Tus saentfic 1
s nches )50 503

Galu o 4)1 700 701 Iy tdeserpae
dwoveries 7)0=711 of thc m un
tuns m th mon 701 702 sud
htes of Tupitar 702—704 wng of
Sitmn 700 707 wlu spets 00—
708 «roseent shape ¢f Venas 708
709 carjectacs ou ndbula 714
s uventien of th bmotulan tedes
cope 70» thamoscpes 721 ou
the origin of the trade winds 723

Gille, ;r on the constellaton of the
Southein Ciom 669

G udons, pleasnre d 1ved srom 462—
403 anangement 103 461 otent
and chaiza of the Chincse gaie
deus, 462 163 Roman, 763

Gassendt on Copeinicus 054, 09%,
on the sumluity of the syatems of
Apollomus of Paga aud Fycho
Biaho 699, 694

Guuss Tredand, 720

Geography, us blendid with natinal
myths, 183, 483

Geograplues, mups and chats of the



[71

ancients and the writeragf the mid.
dlo agoy,~Uwmiversal Geography of
Eratosthenes, 648-=515; “ Map of
the Wald' ot Hipparchus, 545;
Geographies,—of Stiabo, 3556—35b ;
ol Clandins tolemuens, 538—5662;
of Tl Iudchri and Alhawen, 584,
585; of Diewm), 608; of Aluertns
Magnus, 818; [etare of the World
of Cmudinal Mliaco, 020, 621 ; Plam-
spherium of Sanuto, 627, 0628; Sca-
chart of Paolo Toscanclls, 637, 638;
Map of the World by Juan de la
(‘usa, 030 Wm'lu\-miple of Martin
Behaim, 648, 616 ; 1Ly drography of
Joh. Rotz, 649; Variation chart of
Saunta Cruz, 638,

Gérmd, Ius llustratioms to the ¢ Lnsiad’
of Camocens, 126,

CGermavic nations, their poctry, $97—
100; love of rature m the Mumne.
singers, 899, 400; their ¢ Annual
Tipes,' its genmne debyght n nature,
401, 102,

Gibhon, his estimnte ol the extent of
the Roman emnpire, 618, on the
nomadic hfe of the Arabs as com-
pared with that ef the Scythiuns,
577, 378.

Gibert, William, of Colchester, qu the
compass, 066, G6%; magnetic dis-
coveries, 7TH, 716; observatious on
electneity, 7256—727.

Gilhert, Sn Humplucy , 662, 663,

Gimgaone, 446.

Gobar (Arabian * dust writing '), 608,

Goethe, s fine distichy on the appear-
ance of Forster's tiauslation of the
acontals, 405; yroteund veneration
for Natare 1 his works, 439,

Guld sand, 7 Fion of, in Northern Asia,
1 loculity, 511, 512

Goldstacker, Herr Theodor, MS,
Notés on Indin Literature, 400—

408,
Gm\ilution, general discovery of, 600,
[i1)

Greece, peeulior charm of its scenery,
376, 806; howghtened by ity deepl
o indcnhi-: shore line.";)'l?, 503,
geeks, intrequency of a poetic treat-
® sentof unture in their writings, 373,
974; mythical trentment of the
vegetable world, 377; decay of the
true Hellenic poetry in the time of

Alexander, 378; deep feeling for
nature in the Greek suthology, 8703
Greeh prose writers, 380, 381;
Greek fathers, jons of Na~
ture in their writings, 803—806;
landscape painting, 440-—144 ; Gireek
langnage, 1ts niagical power over
all kindred and forcign nations, 471 ;
their voyages of discovery, 481;
intercourse with Kgvpt, 489, 490,
606; mental characterstics of the
Greck races,508; theirenrly maritime
expeditions, 481, 606, 507; elucida.
tin of the mytirs ot the A tic
expedition, I'rometheus, lo, and
others, 508—611; colonies, 512—
515; mental and artistical cultiva.
tion, 513, 614; importaut resnlts of
the campuigns ol Alexander, 517—
635, 860; celebrated ncientific wrie
ters, 53(), 551; revival of the stud
of Greek literature in the nnddle
uges, 022, 623.

Grrgmy of Nuzianzum, litter of Basil
the Gieat to, 303, 391; hus beauti-
ful poem ¢ On the nature of Man,’

95,

Gicgory of Nyssa, plaintive expressions
regarding natme . s wntings,
8985,

Greenland, first colonmation of, 603,
601—600.

Giiinm, Wilhelm, on the Minue.
singers, 894, 400,

Gudrun, old Geyman epos, 309,

Guenhe, Otto vou, discovuaer of the
air-pump, 727.

Gmllen, Felipl, constructed the first
varution-compass, 655, b72.

Gunpowder, its invention diseumed
590, 691.

ITafiz, Pervian 410.

Haller, diis local descriptions, 481,

Halley, Edmnnd, theory of lour mag
netic poles, 719; on (e northerr
lights, 719; atmosphenc currents,

724,
'H:l;;mt, soulptaral inscriptions of,
Happy Islands, of the ancients, 406,
H:r:";\m Al-Raschid, curious clnck, pre.
sented by, to the k-pﬂw Frederick

I:, 601, 562,
Harviott, Thomas, cbeervations by, of
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the eatellites of Jupiter, 703; on tho
solar spots, 707.

Heat, gradual invedtigations of its
phenmnena, 721—723.

Hebrews, prolound feeling for natnre
in their most uncient poetry, 373, 411
~—415 ; its special at.raction for the
natiuns of the West, 412; its charac-
termtics, 412; ns bold and faithiul
descriptivng, 412— 118,

Hedschiiz, Arabiun tribe of, 572, 577,

Heeren, on the circumnanyation of
Libya, 488; on Madeira, 497; on
Ophir, 800; writings of Ctesias,
621; extent of the Roman empiro,

548,
Hollenic. See Greoce, Greeks.
Eelmont, Joham Bapuste von, ane of
{s e fonnders of puemmatic chemstry,

< 728,720,

Heiachde, their return into Peloponne-
sus, 512,

Heculanenm, Pompeii, and Stabiw,
landscupe puntings discovered at,
442, 443.

Hernandoes, physicinn to Philip 1L,
652,

Herodotus, nccount of ancignt pont
ings, 411 : deMght taken .‘; Xerxes
in the great plane-tice of Ly dia, 461;
us notices of th » memorial milars ot
the victones of Ramses Miamen,
a86—189; notices on tho ciremme.
navigation ot lLydin, 480; of the
expeditious gud conquesia of Rumnses
Miamen, d86; regarded Scy-
thian Asia ay a portion of kuroje,
805; myth of Aristens, 507; acen-

rate huownledge of the configuration

of the Crapian Sea, 500, 560; his
desctiption of the Indian races, 5304
canal completed by Darius Hys-

taspes, 530,
Herschsl, 8ir William, his dincovery
of the two irmermost satcliites of

712

Satarn,
Hosiod, his ‘ Works and Days, 874;
doctrine of four ages of the world,

831,
Hicetas of Syracuse, his hnowl of
the earth's rotution on its axis, 469,
Blnwrhu”o , the Sophist, Eclogues of,

Hippal .
uWu- isthmus-hypothesis,

A

480, 648, 644; the originator of
astranomical tables, and the disco.
verer of the provession of the equi.
noxen, 545, 853,

Hiram, ruler of Tyre, 400, 500,

Hazt, on the origin of tho French style
of gardening, 800.

Historical events which have extended
the horizon of the ghysical contome
plation of the unn crée, 470.

Hwrn-thwang, eurly Cluneso traveller,
612, 625.

Ilumgun (a Turkish race), migrations
of, 644, 671.

Hobbima, landscapos of, 147,

Huces, Y¥rancisco de, discorery of Cape
o, 612,

Hoflmeister, Dr., girth of the tranh of
the Cedrug deodsara, 63 4.

Hogeda, Alonso de, 611, 860,677, 679,

Homer und the Homenre rongs, ther
boautiful and sublune descriptions
of nature, 873, 376. 399—400,

ouke, Roberl, 691, 715 ; correct views
on the rotation of the curth, 723—
721; observed the eaistence of e
trous particles in the arwr, 730.

Humboldt, Alexauder vou, works by,
quoted m vmions notes i—

Ansichten der Natur, 454,

Asic Centiale, 482, 501, 606, 503
—a11, 817, 522—5623, 526, H31,
637, 514, 636, 569, 578, 6841—

DM:I Ml)rti) G25, 000.6 -
e distributione eographic
Plantarum, 523, 621. -

Essai Geognomtiquo, sur le Gise.
ment des Rochios, 782,

. —— Paltique, sur Ju Nouvelle

Ewpagne, 324, 018—019, 85n.
Examen Critique de I'Histolre ve

1a Geographie, 450, 480, 4%3,
480, 497, 499, 601, 510, 528,
5§31, 644, 550, 200, 562, 685,
590, 807, 001, 608012, 619,
621, 627, 631, 637, 63y, 640
—847, 633, 653, 659, 660—063,
665—-008, 672, 677, 678, 680

Rocueil d'Obscrvations Astrono-
miques, 550,

Rélatien Iistorique du Voyase,

. anx Régions équinoxiales, 871,
480, 493, 498, 531, 009, 640,
668, 718, 728, .

Vues des Cordilléres 123,
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Humboldt, Wilheln von, comparison
of the works of Lucretine, with an
Indun epic, 383; the shy in tho
ldseape compared in ity effisct to
the eharm ot the (horns in the Greek
tragedy, 459; wrresistible churm of
muthewatical studie«, 737.

Huygeny, first explained the phenom.
ena of Saturn’s ring, 708, 712; on
die nebula: in the sword of Orion,
;{3; his rescarches on light, 715~

Hygrometers, invention of, 725,

Ilyhsos, the, then Semitic origin and
migration, 576, §77.

Hypeibnenns, the,, meteorological
wj th of, 610, 511.

Tbn-Baithar, Arabian botanist, 587.

Leelund, its discovery und colonization
by the Nortluaen, 603, 60 4; its early
fiev constitution and literature, 610,

Ilschun Holagu, observatmy founded
by, 366.

Incenwo of JArabia, 108carchies on the,
ardy 571,

Iudia, expedition of Alexander to, and
its ilportant results on physical and
geogrnphical science, 617—523.

Tudiany, profonnd feeling of nature in
their most ancient joetry, 373, 460;
its influence on the imagnoation of the
Fawt Ariun nations, 3497, 402—405;
its churactenstios, 106—405; thar
kuowledge of landscape painting,
4424 nunericul system, 539, 907 —
A95; ther chemstry, 300 ; planctary
tables, 503, 39 1; aleebra, 596—b009.

Inductive reasoming, 646,

Iufinitesiaal Calculus, results of its in.
veution, i37,

lngtlﬂif, s colonisation of Iceland, 607,
[

I(miﬂl;l, their meutal characteristics,
L}

506.

Liish, conjectures on their carly dis
covery of America, 607—610,

Tsabella, Queen, lotters to Columbus,
651, 471, 672.

Isaiah, quotation from his prephecies,

5§76,
Islands of the Blessed, myth of the an.
Tenhon weetry a8 descriptive of
talian Ty as ve of natore,
415420 ,

Ivory, commerce in, 540, 541

Jansen, Zacharias, optical irstrumenta
invepted by, 890—701.

Job, buok of, its impressive descriptions
of the nutursl scencry of the East,
414, 415,

John of Nalisbury, 623,

Jupiter, controversy on the disrovery
of hus satellites, and marhed influence
of the discdvery on the exteisior
of the Copernican system, 702704,

Kalidasa, Indian poet, 404~—408; hiy
Sakuntala, 404, 405, 442¢ Vikrmua
and Urvoai, 405, 408; The Seanms,
406,408, 430 ; Messouger of Clonds,
406, 408,

]

Kepler, his enloginm on Coy 3
087; idens un gravitagion, 601,
great discovery of the diliptic mo-

tion of the plets round the sun,
695—699; astionomical writings,
698, 000 ; on the Pupal prohibition
of the Copernican wystem, 704; lis
geat mental aud saientific charac-
teristion, 709, 710; on comets and
fived stars, 710—712, Brewster,
('hasles, and Laplace, ou lis writings
and theories, 710,

Kien-long, (‘biese  ¥Fmperor,. do.
seriptive poem by, 465, «04,

Kirghis Steppe, ils eatent and popula.
tivn, 678. .

Klapioth, his ressarchies on the Indo.
Gennanic ruces, 654; leiter to
Humboldt on the inveution of tug
compans, 620,

Klupstock, 433,

Lagides, the, See Ptolemios.
larbbneht. his Song of Alexander

pe pai . See Painting,
,Pt::l:'hvsllue and ympurtance
in the Listory of the physical con-
tn’mplmion of the univorse, 470—
473.
luce, on Keplor's of the
L?:Aoaﬁ;ramem of casks, 710; on the
zodiacal light, 712. *
Las Cases, Burtholomew de, 637, 838,
I“:Z:: w".l correspoudence with
author's
on the ariens of Pliny, §%4; on the
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Black Asictic .aces, 531; on the -

Lo mﬁ}': Protogee

Loibmitz, ¢ his a,
784, 735,

Lewf, hwy discovery of America, 603,
604, 607

'l..v;‘\nm, his chronological data for

qvpt, 475, 486; on the monuments

of the distant expuinons of Ramses
Miamen, 487; on the Semitic wit-
ten characters, 491

Letronne, on the (ireek Zodiar, 538,
834; on the canal of the Red Sea,
640; on the epoch of Dwphantus,
831; on the early discovenes of the
Irish, 608.

Laigmtz, Mongohan battle at, 571,
6.4

Lieu-techen, ancient Chinese wnter,
on the pleasure felt in the posscssion
of gurddhe, 162, 463 N

Light, gradual discovery of its pheno-
'I‘n':tng‘ 716—717.

Lippershey, Hans, his clums to tre

ery ol the telescope discussed,
699—701.
Listes, carly

tology, 713

Livy, wntings of, 388,

Log, uso of in navigition, and date of
ity intraduction, 631—631

Louginus, 531,

Jongus, his pastoral ,  Daphi
et Chiloe,” $80.

Jdnnrott, Elias, ¢pllection of Fiomsh
songs, 411,

Yaean, vivid desenption of natme in

Lot ey wnger' his didartic poem
neins yon ', his tic

of Xitna, 387, .

Lucretius, lns great poem, ‘Do Na-
tard, 3832, 893, 425.

T ue

hes by, in pal

ancient Roman painter, 412,
v de Leon, desemption of

i 429,
Ially, Ruymond, scientific aceymire-
monts of, 629, 630.

Macpliersen's O«sian, 402.

Mn‘:i:ga., sipposed notice of in IMu-
tarch, 497.

M.adoe,u]“ westeru voyage of, 608, 609

Magellan, navigation and discoreries
of, in the Pacific, 616, 647.

Magellanic clouds, fitst es of, 668
660, 714,

Mugmetism, ohservations and disco.
veues in tue middle ages—of Colwn.
bus, 634—057, Cabot, 667, 655;
Gawendi, 658; Robert Noimnm,
638,715; modein 1escarencs,—Wil-
ha  Gilbert's, 717, 718; \inago,
718; Faraday, 719, 710; Kdmund
Hallev, 719; Fiedenich Gauss, 720,
Antaretic (xpe dations, 719, 720.

Mahabhaiata, Indian hernie  poem
401, 406, 107, 511, 621

Mulus, discovery of polansation by,
715, 727.

Mandeville, John, his fravels, 431;
therr churactensties, 6.23.

Manetho, Egvptan dvnasty of, 486

Muareo Polo, has 1avels and admnablo
naratne, 624—626; «ntly editions
of and whether known to Columbus,
626,

Marinns Sanuto, writings of 627, 625,

Mmmus of Tyie, Ins sthnms hypo-
thesis, 489, 613, myth on the
Indian Ocean, 341, an the breadth
of the old contincnt, 645,

Marius, Samon, on the mvention of the
telescape, 700, 701; diseores d the
moms of Jupit r imultaneously with
Gahleo, 702, 703, nbula m An
diomeda, 714,

Martel, Charles, on the results of his
;mltmy ovir the Moslems at Tows,

7

Musudi, Arnbtan listorian, account of
tl;;orom-im of a ship of the Ited Sea,
489,

Mauteria Mediea, Hindoo and Arabic
hnowledge of, 581.

Mathemat:

Luwad, of Cunoens, its truth to nature,
42 449

Maceda, J. 3 da Coste de, work on the
dwcovery of the Oanaries, 497,

Macedonians, influence of therr cam-
puigna under Aloxander the Great,

&17, 618, 8060,

vt 1

!

Grecian, 529, 530,

613—516; Bubyloman, 533, Indian
635, 590, 597; Arabu, 5960; of the
mddle ages, 610, 620, 630, 661,
modern, 683737,

Mayow, on the mfluence of nitrous
particles in the air, 730.

Mediterraneon, its geograpbical posi-
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tion and confizuintion, 480, its
tnple eouctmetumh;lbl 482 v

Mogasthenes 720 s desen] au
curacy, 521 cmbassies Mip

Melcager of Gadua, lus Idyl, ‘on
Spung 79

Mondnde: the l'}netom.mn, ns ;" 1@
cntidm on the poems of Fmpe-
docles 7, 193

Mesun ) A Qmo &, trinsplanted the
Q’mdnla tiof, for lunds ape pamntng to

enice, 115

Microscope its discovery and scientific
results, 168 167 690, 700

Migrition, direction of ats (arly 1m
pulses 514 571

Miletus 51>

Mlton (hu «ter of the dcsenptions of
nature v Puaadise Tost, 430

Minnesunge1s 1 ve of nature ns ex
prossed m the 1 p etry 318—100

Mwmucus Tedin carly Claistiun wnter
onnum W2 39

Misaals Lindso g allnstzations 1o, 444

Mohsnmed 76 »79

Mohuum d b n Mush his compen
dinm ¢4 Vgt 1 690

Mcngolians attle W Lagmtz 671
624 Bnddlmsm (72

Monsoons ku wu {0 the compamons
of Slexnd 1 23S 539

Monsoon Ind w cwses of 18

Mosucs Byzwtme 114

Muller Johumes  dee Regomonta
nus

Muller, Othied n the chuaet astus
of the anlsc n¢ Elmlmp,s ot the an
cunts 113 «n the myth cf the de
etigetun «f Ivitema, 18’ on 1a
tional my b blended with history
and geopry by 453 dute ol the
Done min 12ation mwto the Pelcpon.
nesus 450

Muscum ot Alcxandia, 612, 543

Naddod hi~ di covery of Iceland, 608
—00

1

Nature matements ty the studv of
870, mducements thice d fiurent
kinds 38 370 3/1 1 Poetrcal dc
scnptions ¢ 1atuie 372—439, n
Landscape puntng 110—157, 459
m  Caltnation of 1 pual plants,
458—16>, pwerinl effect m afrer
of stnhig nnpressions w

VOL. 11

childhood 871 an increased impulse
leut to the study of naturé by the

diwnsery of Amenca , 421,

modern desenpuive and %wupo
poctry 137, 488

Nn&t:)ul ashonomy, 630-—638, 69—

Nearchns, 520, 599

Nekn  commenced the ¢wmal of the
Red Ser 590

Niophvtos nnneral characterecf 98

Nesnans thar itcaconmse with the
Arabs and Perwians and 1its 1usults,
578 579

Newton Sir Isanc Ins anvention of
the mrror scatit 671 discoviay
of tle law of gravitatiou 695 606,
714 73 730 ¢xpamunts on the
vcloaity of L ht 716 717, early
eluctnal oap riment 727

Nullungen absewo of any descrape
tion of natut 1l scencry m 399

Naommhsts schiool of, 1 the Madle
l\},( s 017

Nonnuts his Dionysiaca 875 379

Norman Rob 1t lis mvenuon of the
dippmg, n 1o 655 718

1\(1-‘1’1; nations of then love of natur,
3

Noithmen, datcs of then discovery and
colomzation of America ‘sreculand,
ani Ieclimd 603—005

Nnm rals Indian 635  spresd of,
597—4399 «uly methods of exe
prcsang the multiphier of the funda.
mental goups 537 o08  Suanpan,’
‘Muthed b } ntocins € Gobir, Ara-
bian  dust wnting  chaacters of
Neophytos, 597—609

Oveanic discovenes, 601—680
Om u‘ Cahph, lns 1cligious tolerat.on,

87
nesicnitus, on the Indian fig.tree,
521, on the Indian races 830

Oplur, conjectmre on it locality, 499
501 1t< cxports 300

Optical wstiaments dates of then dis
covery, 699—701 mtnnl AprTI.
mnts of ( landius Ptolomans, 560—
81 561 562

Osiandtr Andras, Ins prcface to the
wmtngs of ( opcrnicus, G99, 687,

Osuun, 2ud the € elto-Insh poems, 403

Owd, hus vinid proturcs ot uature, 388,

3¢
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©Oxvgen and 1ts properties, fist notices
of, 780, 731,

tesults on the exten
:‘o: of cosmical knowledge, 643,

Pamung, Landscape, 1ts nfluence on
the study of mnitare, 7,
early pamntings of the Greeks, 441,
442, of tha Romans, 442—444,
of the Indians, 442, pmnungs lound
at H n, Pompen, Stabie,
443, mmals and mosans of By
zantine art, 444, Flemivh school
of the Van Licks, 446 Vinctina
aud Bologuese schools 446, 417,
Claude and the Lmndscape punters
447, 418 enrly pawtings of iopual
scenery, 449—451, advantigs of
fered to the ntst by the laudscapes
and vegntation of the tropics, 41—
458 psmoiamis dioramas and neo
ram s, thar «ceme eflect, 456 407
almontological scence, duwn of, 731

—731

Pacific, dircovery and navigation of,
642—850, its

Panoramis, more prod wtive of effect
than «eme docorations, 457, sug-
gevtions for their 1ncicase, 467

Pantschab Chimese eaprdition undea,
to the shores of the C spay, 553

Parks of the Persian kings 161, 462

Pastmal romances, thar def: ctv, 123

Pendulum, emlicst use as 2 time mea-
surer, 501, ern, 715,

Perua, extension of its rule, 505 506,

Pernians, their poetry m rnlativa to
pature, 897 398, 102 403, 106—
410, 460—402, its charactnstus
400, whe four paadives celcbruted
g'thc Pernian Poets, 409, parks ot

Pernan 460

Petrarch, his sonuet ‘ on the death of
Laurs,’ 419, revival of the study of
clasical Iiterature, 622, 629

Pheenivians, ther posuon among the
non-Hellepic civilized nations on
the shores of the Maditeranean,
therr col(‘ngov‘, Gg;mme,“nnd nn}u
gation, , use of weights
and measures, and metelhc comage,
490, of alphabetioul writing, 400,%
491; extent of thewr navigation and
caravan trade, 403,498,409, amber
trede, 4084085,

Pharmacy, chemical, first cr0aled
the Aiabs, 58] v

Philostiatus, lus mention of ancien
pamtings, 441

Dignictta Antonto, nautical works of
631—634, 664, 66), 668, 671

l’lg%r. his dewuptions of nature

Pmtunicchio, landscapes of, 415, 446

Pmzon, Mutn Alonzo his disputos
with Columbus 638, 639 639

Plato, character of lus destaiptious of
natme, 381—9%3%4, on Iandwape
pantmg 441, himuts of the M
taranean, 480, value of Iy doc
trines i the darh axe, 512 513,
msconcenved dogmas 615 614, s
adeas on attraction 610 (91, on
the structze of the umvers, 69>

Plavtan 431

Pliny, the elder, Ins grest woh on
Natme 399 ats art o zoment and
style 463—50% on the locality «f
the wmbar wlnds, 193 Ins desanp
tion ot tl ¢ artent (bunans) ot Indiy
521 «(n the henefits of vivilization,
5.2, 503

Pliny the younger descriptunr of n
ture m his lctters 380, 30 391
on the ‘lltmy of Ntur, by lns
nucde 00>

Plut uch notice of two Athwtie sl 1s
m his worthe anpposed to be Poito
Sty and Muara 197 on the
marls on die mooms dise 01,
work on ¢ Ihe Opunons of Philo.
soplis 692

Poctry, modein desaptive and land.
acIpe, ats ded (te §37—439

Pohrisation of liJht, discorvery of 715

Polvbiws, on the number of pumnsulas
1 tht Meditennanean, 482, on Af.
n(-:n ond Indian clephants, 540,
b

Polv ¢ ntus p untings of 441,

Porsua Iars, ttadition on his tomb

503

Dorto Sauto, 407, 408  See Plutarch.

Port e heioic nges impulses of
421, lugiul. ndividuality ot (I;ﬂ
ture m then great ¢pic e
moens 424, 427 7o poct

Poudomus, Jus comparison of the tides
wllt;: the moon s supposed nfinence,
617,
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Post, Franz, his paintings of South
Americun laudscapes, 449, 450,

Toussin, Gaspard and Nicholas, their
landscapes, 447, 464,

Printing, invention of, 023,

Prometheus, myth of, 508.

Pralms, the, their sublime poetie feel-
g for nature, 411, 413, 414.

Dtolemmus, Clandius, on the locality
of Sapplara, 499, 500; iufluence of
Ins Umiversal Geography, its ments
and deleets, 558—500; 1c.earches

on oplcal reiracuion, 3350, 351, 661, .

562; g(cugmp]ncd aw} mathomatical
knowleage, 65U, 831, 655; on the
cm;ﬁmmﬁm of the Cuspian, 660,

601.

Plolemies, the, important result of their
rule in Egypt, 686—640; their m-
tercourse with distant countaies, 638
—310; scwnnfic eapeditions, 510,
#41; pecplar character of the P'to-
Iemme [Liod. oil; neceswons to
general kuowlodge, §4%; Lo ustiono-
mueal hoownleder, §11—316; ue.
thematieal mvesugations, §16.

Ptolemy, I'laladelphus, his 1estorativn
of the canal of Danus Tlvstaspes,
9493 scteniitic 1esearches, 0§, 6141,

Puanie, sce  Carthuge, Ihancians;
I'ume wosk on agueolture, 54,

Dy thagoreans, their views on the struc-
tme of tho unnerse, 469; on the
motion of the } lanets, 695—097.

Quatiemére, Ktienue, ou the ¢itenuwe
nay on of labya, 489; on the
locality of Oplar, 6500,

Quinsay, Clunese (ity, as desunbed by
Rubruguis, (624; erroncous views of
Columbus ou its geographical lo-
cality, 644, 645.

Rachias, his embassy fiom Ceylm to
Rome, 564,

Rafn, Chrishan, American av ‘.quitics
ot, 603, 606, 607.

Ramayaus, ladian heroie poem, 404,
406, 407,

Ramses Miamen, King of Egypt, his
expuditions, victories, and achieve.
nients, 486, 487, 339,

Razes, Araban Chemst, 589.

H.n‘ﬁi;u. school of, in the middle ages,

Red Sen, canal of, early attempts at its
coustruction, 539,

Regiomontanus (Johann Muller), 630,
641, 685; on the anatomical dissec-

tions of Aristotle, 529; onthedrawings -,

of petnfuctions Ly Seilly, 783 ; mew *
teoroxcope of, 631; astronomical
n:lpll’l:mgldﬂ, 6715‘ -
sch, Gregory, Margarita 030
plues, 621, 676, 077,

Remusat, Abel, iescarches on the
Indo-(yenmanic races, 654,

Renaud, his resenrches on the inter-
course of the Arabs and Permans
with India, 683, 584.

Reubens, truth and vividneis of his
landdcapes, 448.

Roy, Jean_, oe:ln,e of lhe;i;smdm of

meumatic chemistry, ; experi
gwnh by, 720 ‘U per

Rhakotws, hbrary of, 642.

Rll_:t; -{' Carl, lus monograph on incense,
o -

Romens, the, rarity of their poetic de-
“uptions  of tx{ntmp. 882; their
landscape paintings, 112—444; in.
Nucnce of then univarsal donnuion,
917—508; extent of their empi
and 1ts dnersty, 548, 619;
O\ Dt aud statist 1 1a) ,
519; (ou the supmior scieutific
Luowledge of the 11 lirnie
5560, 531,) causes of the 1ise and
of their universel sway, 661, 662;
embassy to Clane, 661, 565; use of
way measurers n ther navigation,
a3l, 632,

Romer, Olany, discovery of the mea.
smable velueity of light, 716.

Rosen, Friedrich, translated the Algebra
of Mohamned Beu-Musa, 596.

Ross, Sir Jaes Clark, Autarctic ex-
pudition of, 720

Rouwy Ludwig, on the early iutercourse
beth een Grreoce and XEgypt, 400, ¢

Rous-ean, Jean Jacques, 431, 432,

Ttuckert, lus transjutions from Eastern
literuture, 408, 410. 3

Rufus, of ¥phesus, eurly anatonist,

563, «

Ruisbrock {Rubruquis), travels of, and
rcsults of his marrative, 624, 626,
640, ‘

Rumobr, Baron von, description of an
early Pralter, 44¢; on conical forme

302
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of monntains *n early Jtalian land
» soapis 445, 446
Ruth, book of, its naive simphaty,

416,
Ruysdacl, hus landscapes, 447, 454,

8adi, Peraian Poet, 410

Ste Cruix 519,

8t, Pierre, Bernardm de, 400, 431,
492 mmitabla {ruth to nutme ot
Tis writings 433

Z:nchnm, 591, ;
with thio Gaeck, 472,

Santa Crns, Alonzo de, is general
vamation chat, 6.8, in
determuning longitudes, 672,

Saturn, gadnil dscovery of its 1ng,
705, 708, Replas conmjuctures, 711,
discovery of its nitelhtes, 712

Schenur Christopher lus observat,

Sextus Empinicas, 550

Shakspewre  powerinl descriptions of
natmal sent1y 1n Ins witings 430

Sidowans, thar ecmmerce  hnowledgs
of astronomy rithmetic and pavie
gation 192 Sce Phemaans

Silms, Italicus, suncy ‘of the Alpe
and Italy, 391.

Simphens, on the date of Bahylonan
astionomical notives 470

Slbmm)q udi, on (amocns, 426, Eialla,
4,

Solis, Tuan Diaz de discovery of the
Rio du 1a Plta 646

Solomon, ronte of lus mantme cxje-
ditions, 499, 500

Sophecles, benntful  descmptions of
nataze m hiw  (Ldip s Colonos,
377 462

Sousa, Mutin Allonswo d¢, botame
guden at o nbay, )}

on the solar spits, 700—708

Schnlla on the santy of desaiptions of
n;tuu m the pocty of Gree, 72,
37%

Sclultbargen, Hans, of Mumch, emly
tavedla, §34

Rchlegr], August Wilhelm von, 610,
527

8chioni1, Johann of Nmumberg «a

Tumies on Amierige Vespiecr 670,
680, supsmtended the publication
of the wntmgs of Colnmbus, 680,

667
Seilln, drawings by, of the petislactions
of Calabrn anl:ly Multa, 733
Scotus, M lans, 602
fScylan, of Maryends, explored the
oourse of 'Illle“ Indns, 506 dar
) 1NV ons on
1p to thmnls 510
on tr al -

hein Cross  c¢onstcllation of, culy

notices bbo—00Y

Spwh winters of the 16th century,
chu wtastus of 6 4—g10

Staunton S Ge re dcsaaptun of
the ampenal ¢ rden of Zhelul 463

Steno on the  ubs ey ¢ ntundd m
10chs, 732

Stiaho, on the Muditerninc ot
Tme 191 482 on Raumses the
Groot 15 onthe cnenmmnigat
of Iibvy, 189 on the Sud mans,
492, on the Iyrm atus of the
Northmest Cowt of \hir 10,
Phameian comnereinl scttlom ntsm
te Ierian Gult 47 (0 the Tar
duh and Iwmdetun 08 00> con
¢cture of nudiseorvazed 1inds in the

orthern homrsphae 516, «n the

pustage of Alexinduas army across
the lm)ﬂ'lillllllnllﬁ distuiet of the Py

the

! of the Arabuans, 655, 591

—50§, 630
See-na kuang (early Chincse statee
man) s poem ot ‘the Garden 461
Sclenada, 536
Heleucus of Bubylon, his corrert know
lodgo ot the earths structure, 460,
091, ol astronomy, 514, 546
Seloucns Macator, 585, 537
Sennca, Etuscan Augur-theory, 503,

narToOw

confines ot the earth, 516.
8ovigue, Madame de, letters of, 482.

p 522, s great worth «n
Geogahy, 06535—0>8, supposcd
exitence of another «ntment Lo

tween the weast of Lmope and Asiy,

620 557 045
Stmm Johann Chnstian discoverer of

the differrntial thrrmomieter, 721
Sun:’mguu, Mogul reckomng mnachine,

[

Syracuse, 518

Tacutus, descriptions of nature 1w s
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witmge 388 acquantance with the

glessnm of the sheres of tha Balag,

;H discummati n of humau races
»

Taso s Teruwalem Tiberated 124,
stmza on the discevery ol Amencs,
613

I nunfle volean) of 198

Iddescope results of ats wvenhon, 681
—053 7+) 710 dat of its wudental
dise very discussed, 699—701

Th centus s adv 14 378,

T hrophrastes 800 563

Thumamnctas mmvention of, 721—723

Th ms v Ins Scasons 430

Inlullue Ins I ustration of the Fields
190 oST

Tuch  Ludwig quotawrn fiom on
Caldaen 429 cn Shakepe e, 130

I machues cnly Alovandnm astio
nua 1t ots

Twm culy commeree {0, {72 193

Lum hind Cypes m lus puturcs 440

1o dy wtion e il congaess ofy 595

J el 1is mven un of the buo
m a 73

I o wdh lettas of 621 €20 sa
chut 037, (3% sonutfic aeguire
nunts bif

B a d trwellers of the nuddle

s 131 13y, 624026 634 (3
chu ter ot thar nuratives Om
1 el with th s of modan tnnes
1 1o

Tropus msurnmt be wty of the lanle
sops 1)y culusation of cvot
plaul M —40> puntng of top
«d «¢ v tH)—1l why 1
wem te wd b mtful  puntings
muw Toantiag ed 58 1ssociationy
¢ unccted with descipuaons of tropie
il scenav 158

T1 v dudrotits destruction 179

Isth uhung «alv measurement of the
I ngtn ot tle solstiad shadow, 175

Juan w ne (( e Lmpoaor), nse of
ti cmpiss and  magnetic cars,
) 628

Tuwu rw onthe languago and des-
cent of 009 s

Fyd baale 469 691, 097, Jus us
tinonucal discovery of the ¢ vaua-

tim UL,
Tyi, Iynans  See Phomcians

Ukert on the amber trade of the ans
cunts 193

Ulugh DBug, obwrvatory nnd
sium founded by, 59 8

Vedas Indian hymus, i passe of na-
turc 104

Vegetation of the cold and tiopical
Zzones, 453, 430

Venus, discovery of its ciescent shipe,
706, 709

Ves[;uu.n Amengo, 613, 660 661 607,
671 672, pccubn charm kut to
lus dihneations of nature 420 en.
ammation of the avaidintyd o uves
which led to the numng ol the New
VNold 676—(s1

Vidal, Capt, hught of the Peak of
Tencnfle 498

Vicentins of Beanvas, 602, 615, s
¢ Muor of Natuze, 620, 629

Vines, Leonwdo da, lwmdseype m Ins
putaie ¢t Mona Tasy, 410  attam-
mints m phivsical saence 661 on
the ash colowsed hight of the moon,
702 geopnostic conjcetuies 732

Yamlwd cnlv American sctthnient of
the Naxthmen, 603—8600, 612

Yuml, bowity of lns deseriptions of
nature v

Vihavue 143, 456 457 632

Ve pli, ats dise nery compmed
with that of the tlcscope, 741

Ylture, ou the ¢ \iawcana, of Li-
allr 42/ 426

Vossius  Isgac, aencirches on hglt,
716 717

‘Waagen, Profissm, notes oun early
punimyge, 414 110
‘Wa thutmhaia, Indian mathe matiaan,
555
‘Wellsted, tnst reported the ¢vistence
of thrue mountain ghans 1 Arabia
5

87
Walauff, (n the amber trade, 408,
401,

Xengphanes, his geognostic conjeo-
tures, 667

A
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Yemen, its natural products, 5§73— | Zum, the Iiatell, travels of, 611,
675 Zodhacal ight, 1t> discovery and scien
Y mug, Robért, s discovery of the tfle resudte 712, 713
terlcrence of hight, 716, 727. Zlelm‘ga, M.g:m de, wife of Cortes,
»


















